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(67) A communication method and apparatus are
provided, to ensure in-order data schedulingin ascenario
in which a PUCCH is transmitted in a plurality of cells. A
network device sends first scheduling information and
second scheduling information to a terminal device,
where the first scheduling informationis used to schedule
afirst PDSCH and a first PUCCH, the second scheduling
information is used to schedule a second PDSCH and a
second PUCCH, a time domain resource of the second
PDSCH is located after that of the first PDSCH, a PUCCH
is used to carry HARQ feedback information ofa PDSCH,
and the first PUCCH and the second PUCCH are located
in different cells. The following scheduling result is not
expected: The second PUCCH is located before the first
PUCCH:; or the first PUCCH and the second PUCCH are
located in different reference time units, and the second
PUCCH is located before the first PUCCH; or the first
PUCCH and the second PUCCH are located in one ref-
erence time unit.
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Pat-
ent Application No.202110839073.X, filed with the China
National Intellectual Property Administration on July 23,
2021 and entitled "COMMUNICATION METHOD AND
APPARATUS", whichisincorporated herein by reference
in its entirety.

TECHNICAL FIELD

[0002] Embodiments of this application relate to the
field of communication technologies, and in particular, to
a communication method and apparatus.

BACKGROUND

[0003] Data transmission reliability is a key perform-
ance indicator in a communication system. In the com-
munication system, a network device sends data to a
terminal device, and the terminal device usually feeds
back hybrid automatic repeat request (hybrid automatic
repeat request, HARQ) information to the network de-
vice. The HARQ information may also be referred to as
HARQ feedback information. The network device deter-
mines, based on the HARQ feedback information sent
by the terminal device, whether the data is successfully
transmitted, to improve the data transmission reliability.
Generally, a physical uplink control channel (physical up-
link control channel, PUCCH) is used to carry the HARQ
feedback information.

[0004] In the conventional technology, a PUCCH
group (PUCCH group) is defined, where the PUCCH
group corresponds to one or more cells. It may be con-
sidered that the one or more cells are packed together.
When the HARQ feedback information is transmitted, the
PUCCH is allowed to be transmitted only in one of a plu-
rality of cells corresponding to the PUCCH group. How-
ever, the PUCCH is transmitted only in an uplink slot or
aflexible slot of the cell, and the PUCCH cannot be trans-
mitted in a downlink slot of the cell. Consequently, a feed-
back delay of the HARQ feedback information is in-
creased. Based on this, to reduce the feedback delay of
the HARQ feedback information, a quantity of cells that
are in the PUCCH group and that are for transmitting the
PUCCH may be increased. For example, two cells are
used for transmitting the PUCCH. In this way, in a down-
link slot of one of the cells, the PUCCH is sentin an uplink
slot of the other cell, to increase a sending opportunity
of the PUCCH and reduce the feedback delay of the
HARQ feedback information.

[0005] When the PUCCH of the HARQ-ACK informa-
tion is allowed to be transmitted in the plurality of cells,
data scheduling may be out-of-order, resulting in
processing complexity for the terminal. When the
PUCCH of the HARQ-ACK information is allowed to be
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transmitted in the plurality of cells, how to ensure in-order
data schedulingis aproblem that needs to be considered.

SUMMARY

[0006] Embodiments of this application provide a com-
munication method and apparatus, to ensure in-order da-
ta scheduling in a scenario in which a PUCCH carrying
HARQ-ACK information is transmitted in a plurality of
cells.

[0007] According to a first aspect, a communication
method is provided. The method may be performed by
a terminal device, or may be performed by a component
of the terminal device. The method may be implemented
by using the following steps: receiving first scheduling
information and second scheduling information from a
network device, where the first scheduling information
indicates a time domain resource of a first physical down-
link shared channel PDSCH and a time domain resource
of afirst physical uplink control channel PUCCH, the sec-
ond scheduling information indicates a time domain re-
source of a second PDSCH and a time domain resource
of a second PUCCH, the time domain resource of the
second PDSCH is located after the time domain resource
ofthe first PDSCH, the first PUCCH is used to carry hybrid
automatic repeat request-acknowledgment HARQ feed-
back information of the first PDSCH, the second PUCCH
is used to carry HARQ feedback information of the sec-
ond PDSCH, the first PUCCH is located in a first cell, and
the second PUCCH is located in a second cell; and de-
termining that scheduling is incorrect when a condition
is met, where the condition is: (1) the time domain re-
source of the second PUCCH is located before the time
domain resource of the first PUCCH; or (2) the time do-
main resource of the first PUCCH and the time domain
resource of the second PUCCH are located in different
reference time units, and the time domain resource of
the second PUCCH is located before the time domain
resource of the first PUCCH; or (3) the time domain re-
source of the first PUCCH and the time domain resource
of the second PUCCH are located in one reference time
unit, where the length of the reference time unit is preset
or indicated by the network device. In a scenario in which
a PUCCH carrying the HARQ-ACK information is trans-
mitted in a plurality of cells, whether data scheduling is
in-order scheduling can be determined based on the
specified conditions. When the specified condition is met,
itis determined that the scheduling is incorrect, and when
the specified condition is not met, it is determined that
the scheduling is in-order scheduling, that is, the sched-
uling is correct. The network device and the terminal de-
vice may avoid out-of-order data scheduling based on
the specified condition, to ensure the in-order data sched-
uling. The condition (1) only needs to be determined
based on alocation relationship between the time domain
resource of the second PUCCH and the time domain
resource of the first PUCCH, and whether the two time
domain resources are in a same time unit does not need



3 EP 4 366 430 A1 4

to be determined. In this way, determining logic of the
terminal device is relatively simple and easy to imple-
ment. The condition (2) and the condition (3) are deter-
mined by using a reference time unit, so that whether the
scheduling is out-of-order can be determined in a sce-
nario in which time units of a plurality of cells for trans-
mitting the PUCCH have different lengths.

[0008] In a possible design, the reference time unit is
a time unit having a smallest length in M time units cor-
responding to M cells included in a cell group, where the
cell group includes the first cell and the second cell, each
cell included in the cell group is a cell allowed for trans-
mittingthe PUCCH, Mis a positive integer, and M is great-
er than 1. Optionally, if the time units corresponding to
the M cells include a same quantity of symbols, the ref-
erence time unit may alternatively be a cell unit having a
largest subcarrier spacing in the M cells. When the time
domain resource of the first PUCCH and the time domain
resource of the second PUCCH are located in different
reference time units, and the time domain resource of
the first PUCCH is located before the time domain re-
source of the second PUCCH, the scheduling may be
normal. The cell in which the PUCCH is transmitted may
be switched by using a reference time unit as a granu-
larity. The reference time unit having a shorter length
indicates more sending opportunities of the PUCCH and
a lower feedback delay of the HARQ-ACK information.
[0009] In a possible design, the reference time unit is
a time unit having a largest length in M time units corre-
sponding to M cells included in a cell group, where the
cell group includes the first cell and the second cell, each
cell included in the cell group is a cell allowed for trans-
mitting the PUCCH, and M is a positive integer. The cell
in which the PUCCH is transmitted may be switched by
using areference time unitas a granularity. The reference
time unit having a larger length indicates a larger gran-
ularity for switching the cell in which the PUCCH is trans-
mitted, and lower implementation complexity of the ter-
minal device.

[0010] In a possible design, the method further in-
cludes: When the time domain resource of the first
PUCCH and the time domain resource of the second
PUCCH are located in a same reference time unit, using
one of the first PUCCH and the second PUCCH that is
scheduled later to carry the HARQ feedback information
of the first PDSCH and the HARQ feedback information
of the second PDSCH. When there are a plurality of
PUCCHSs in one reference time unit, an out-of-order phe-
nomenon can be avoided when only one PUCCHis trans-
mitted, to ensure smooth scheduling.

[0011] In a possible design, if a start symbol and an
end symbol of a time domain resource of a third PUCCH
are located in two different reference time units, a refer-
ence time unitin which the start symbol of the time domain
resource of the third PUCCH is located is used as a ref-
erence time unit in which the time domain resource of
the third PUCCH is located; or a reference time unit in
which the end symbol of the time domain resource of the
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third PUCCH is located is used as a reference time unit
in which the time domain resource of the third PUCCH
is located, where the third PUCCH is the first PUCCH or
the second PUCCH.

[0012] In a possible design, if a start symbol and an
end symbol of the time domain resource of the first
PUCCH are located in different reference time units,
and/or if a start symbol and an end symbol of the time
domain resource of the second PUCCH are located in
different reference time units, it is determined that the
scheduling is incorrect. In this way, according to the de-
sign, the time domain resource of the PUCCH is not al-
lowed to cross two reference time units. This facilitates
the determining of the foregoing conditions.

[0013] In apossible design, PUCCH quantity informa-
tion is sent to the network device, where the PUCCH
quantity information indicates a maximum quantity of
PUCCHSs that are sent in a reference time unit and that
are used to carry the HARQ-ACK information. In this way,
a quantity of PUCCHSs sent in one reference time unit
may be flexibly set. When a transmission opportunity of
the PUCCH needs to be increased, a quantity of PUCCHs
that are transmitted may be increased. When a relatively
small quantity of PUCCHSs are set, for example, one
PUCCH, transmission resources can be saved, and the
implementation complexity of the terminal device can be
reduced.

[0014] Accordingtoasecond aspect,acommunication
method is provided. The method may be performed by
a network device, or may be performed by a component
of the network device. The method may be implemented
by using the following steps: generating first scheduling
information and second scheduling information, and
sending the first scheduling information and the second
scheduling information to a terminal device. For descrip-
tions of the first scheduling information and the second
scheduling information, refer to the first aspect. Details
are not described herein again. When generating and
sending the first scheduling information and the second
scheduling information, the network device needs to per-
form scheduling according to a rule. The rule indicates
that a scheduling result that meets a condition is not al-
lowed. For the condition herein, refer to the descriptions
of the "condition" in the first aspect.

[0015] For each possible design of the second aspect,
refer to descriptions of each possible design of the first
aspect.

[0016] According to a third aspect, a communication
apparatus is provided. The apparatus may be a terminal
device, or may be a component located in the terminal
device, (forexample, a chip, or a chip system, or a circuit).
The apparatus has a function of implementing the meth-
od in any one of the first aspect or the possible designs
of the first aspect. The function may be implemented by
hardware, or may be implemented by the hardware ex-
ecuting corresponding software. The hardware or the
software includes one or more modules corresponding
to the foregoing function. In a design, the apparatus may
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include a processing unit and a transceiver unit. For ex-
ample, the transceiver unit is configured to receive first
scheduling information and second scheduling informa-
tion from the network device. The processing unitis con-
figured to determine that scheduling is incorrect when a
condition is met. For more detailed descriptions of the
processing unit and the transceiver unit, refer to the re-
lated descriptions in the first aspect. For beneficial effects
of the third aspect and each possible design, refer to
descriptions of a corresponding part in the first aspect.
[0017] According to a fourth aspect, a communication
apparatus is provided. The apparatus may be a network
device, or may be a component located in the network
device (for example, a chip, a chip system, or a circuit).
The apparatus has a function of implementing the meth-
od in any one of the second aspect or the possible de-
signs of the second aspect. The function may be imple-
mented by hardware, or may be implemented by the
hardware executing corresponding software. The hard-
ware or the software includes one or more modules cor-
responding to the foregoing function. In a design, the
apparatus may include a processing unit and a transceiv-
er unit. For example, the transceiver unit is configured to
send first scheduling information and second scheduling
information to a terminal device. The processing unit is
configured to generate the first scheduling information
and the second scheduling information. For more de-
tailed descriptions of the processing unit and the trans-
ceiver unit, refer to the related descriptions in the second
aspect. For beneficial effects of the fourth aspect and the
possible designs, refer to descriptions in corresponding
parts of the second aspect.

[0018] According to a fifth aspect, an embodiment of
this application provides a communication apparatus.
The communication apparatus includes an interface cir-
cuit and a processor, where the processor and the inter-
face circuit are coupled to each other. The processor is
configured to implement the method described in the first
aspect or the possible designs of the first aspect by using
a logic circuit or by executing code instructions. The in-
terface circuit is configured to: receive a signal from a
communication apparatus other than the communication
apparatus, and transmit the signal to the processor, or
send a signal from the processor to a communication
apparatus other than the communication apparatus. It
may be understood that the interface circuit may be a
transceiver or an input/output interface.

[0019] Optionally, the communication apparatus may
furtherinclude a memory, configured to store instructions
executed by the processor, or store input data needed
by the processor to run the instructions, or store data
generated after the processor runs the instructions. The
memory may be a physically independent unit, or may
be coupled to the processor, or the processor includes
the memory.

[0020] According to a sixth aspect, an embodiment of
this application provides a communication apparatus.
The communication apparatus includes an interface cir-
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cuit and a processor, where the processor and the inter-
face circuit are coupled to each other. The processor is
configured to implement the method described in the sec-
ond aspect or the possible designs of the second aspect
by using a logic circuit or by executing code instructions.
The interface circuitis configured to: receive a signal from
a communication apparatus other than the communica-
tion apparatus, and transmit the signal to the processor,
or send a signal from the processor to a communication
apparatus other than the communication apparatus. It
may be understood that the interface circuit may be a
transceiver or an input/output interface.

[0021] Optionally, the communication apparatus may
further include a memory, configured to store instructions
executed by the processor, or store input data needed
by the processor to run the instructions, or store data
generated after the processor runs the instructions. The
memory may be a physically independent unit, or may
be coupled to the processor, or the processor includes
the memory.

[0022] According to a seventh aspect, an embodiment
of this application provides a computer-readable storage
medium. The computer-readable storage medium stores
a computer program or readable instructions, and when
the computer program is executed or the readable in-
structions are executed by a communication apparatus,
the method according to the foregoing aspects or the
possible designs of the aspects is enabled to be per-
formed.

[0023] According to an eighth aspect, an embodiment
of this application provides a chip system. The chip sys-
tem includes a processor, and may further include a
memory. The memory is configured to store a program,
instructions, or code. The processor is configured to ex-
ecute the program, the instructions, or the code stored
in the memory, to implement the method in the foregoing
aspects or the possible designs of the aspects. The chip
system may include a chip, or may include a chip and
another discrete component.

[0024] According to a ninth aspect, a computer pro-
gram product including instructions is provided. When
the computer program product is executed by a commu-
nication apparatus, the method according to the first as-
pect or the possible designs of the aspects is enabled to
be performed.

BRIEF DESCRIPTION OF DRAWINGS
[0025]

FIG. 1 is a schematic diagram of an architecture of
a communication system according to an embodi-
ment of this application;

FIG. 2 is a first schematic diagram of PUCCH trans-
mission in a scenario 1 according to an embodiment
of this application;

FIG. 3 is a second schematic diagram of PUCCH
transmission in a scenario 1 according to an embod-
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iment of this application;

FIG. 4 is a third schematic diagram of PUCCH trans-
mission in a scenario 1 according to an embodiment
of this application;

FIG. 5 is a fourth schematic diagram of PUCCH
transmission in a scenario 1 according to an embod-
iment of this application;

FIG. 6 is a schematic flowchart of a communication
method according to an embodiment of this applica-
tion;

FIG. 7 is a first schematic scheduling diagram ac-
cording to an embodiment of this application;

FIG. 8 is a second schematic scheduling diagram
according to an embodiment of this application;
FIG. 9 is a third schematic scheduling diagram ac-
cording to an embodiment of this application;

FIG. 10 is a fourth schematic scheduling diagram
according to an embodiment of this application;
FIG. 11 is a fifth schematic scheduling diagram ac-
cording to an embodiment of this application;

FIG. 12 is a sixth schematic scheduling diagram ac-
cording to an embodiment of this application;

FIG. 13 is a seventh schematic scheduling diagram
according to an embodiment of this application;
FIG. 14 is an eighth schematic scheduling diagram
according to an embodiment of this application;
FIG. 15 is a ninth schematic scheduling diagram ac-
cording to an embodiment of this application;

FIG. 16 is a tenth schematic scheduling diagram ac-
cording to an embodiment of this application;

FIG. 17 is an eleventh schematic scheduling diagram
according to an embodiment of this application;
FIG. 18 is a twelfth schematic scheduling diagram
according to an embodiment of this application;
FIG. 19is a thirteenth schematic scheduling diagram
according to an embodiment of this application;
FIG. 20 is a fourteenth schematic scheduling dia-
gram according to an embodiment of this application;
FIG. 21 is a fifteenth schematic scheduling diagram
according to an embodiment of this application;
FIG. 22 is a sixteenth schematic scheduling diagram
according to an embodiment of this application;
FIG. 23 is a seventeenth schematic scheduling dia-
gram according to an embodiment of this application;
FIG. 24 is an eighteenth schematic scheduling dia-
gram according to an embodiment of this application;
FIG. 25 is a nineteenth schematic scheduling dia-
gram according to an embodiment of this application;
FIG. 26 is a twentieth schematic scheduling diagram
according to an embodiment of this application;
FIG. 27 is a first schematic diagram of a structure of
a communication apparatus according to an embod-
iment of this application; and

FIG. 28 is a second schematic diagram of a structure
of a communication apparatus according to an em-
bodiment of this application.
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DESCRIPTION OF EMBODIMENTS

[0026] Embodiments of this application provide a com-
munication method and apparatus, to ensure in-order da-
ta scheduling in a scenario in which a PUCCH is trans-
mitted in a plurality of cells. The method and the appa-
ratus are based on a same or a similar technical concept.
The method and the apparatus have similar principles
for resolving problems. Therefore, for implementations
of the apparatus and the method, refer to each other.
Details are not repeated herein.

[0027] The communication method provided in em-
bodiments of this application may be applied to a fourth
generation (4th generation, 4G) communication system,
for example, long term evolution (long term evolution,
LTE), or may be applied to a fifth generation (5th gener-
ation, 5G) communication system, for example, 5G new
radio (new radio, NR), or may be applied to various future
evolved communication systems, for example, a sixth
generation (6th generation, 6G) communication system
or a space-air-ocean-ground integrated communication
system. It may be understood that a system architecture
and an application scenario described in embodiments
of this application are intended to describe technical so-
lutions in embodiments of this application more clearly,
and do not constitute any limitation on the technical so-
lutions provided in embodiments of this application.

[0028] The following describes in detail embodiments
of this application with reference to accompanying draw-
ings.

[0029] FIG. 1isaschematic diagram of an architecture

of a communication system 1000 to which an embodi-
ment of this application is applied. As shown in FIG. 1,
the communication system includes a radio access net-
work 100 and a core network 200. Optionally, the com-
munication system 1000 may further include an internet
300. The radio access network 100 may include at least
one radio access network device (for example, 110a and
110b in FIG. 1), and may further include at least one
terminal (for example, 120a to 120j in FIG. 1). The ter-
minal is connected to the radio access network device in
a wireless manner, and the radio access network device
is connected to a core network in a wireless or wired
manner. The core network device and the radio access
network device may be independent and different phys-
ical devices, or a function of the core network device and
alogical function of the radio access network device may
be integrated into a same physical device, or a part of
function of the core network device and a part of function
of the radio access network device may be integrated
into one physical device. The terminal and the terminal,
and the radio access network device and the radio access
network device may be connected to each other in the
wireless manner. FIG. 1 is merely a schematic diagram.
The communication system may further include another
network device, for example, may further include a wire-
less relay device and a wireless backhaul device, which
are not shown in FIG. 1.
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[0030] Theradioaccess network device may beabase
station (base station), an evolved NodeB (evolved
NodeB, eNodeB), a transmission reception point (trans-
mission reception point, TRP), a next generation NodeB
(next generation NodeB, gNB) in a fifth generation (5th
generation, 5G) mobile communication system, a next
generation NodeB in a sixth generation (6th generation,
6G) mobile communication system, a base station in a
future mobile communication system, an access node in
a Wi-Fi system, or the like, or may be a module or a unit
that implements some functions of the base station, for
example, may be a central unit (central unit, CU), or may
be a distributed unit (distributed unit, DU). The CU herein
implements functions of a radio resource control protocol
and a packet data convergence protocol (packet data
convergence protocol, PDCP) of the base station, and
may further implement a function of a service data ad-
aptation protocol (service data adaptation protocol,
SDAP). The DU implements functions of a radio link con-
trol layer and a medium access control (medium access
control, MAC) layer of the base station, and may further
implement functions of a part or all of a physical layer.
For specific descriptions of the foregoing protocol layers,
refer to related technical specifications of the 3rd gener-
ation partnership project (3rd generation partnership
project, 3GPP). The radio access network device may
be a macro base station (for example, 110a in FIG. 1),
or may be a micro base station or an indoor station (for
example, 110bin FIG. 1), or may be arelay node, a donor
node. A specific technology and a specific device form
that are used by the radio access network device are not
limited in embodiments of this application. For ease of
description, the following describes an example in which
the base station is used as the radio access network de-
vice.

[0031] The terminal may also be referred to as a ter-
minal device, user equipment (user equipment, UE), a
mobile station, a mobile terminal, or the like. The terminal
may be widely used in various scenarios, for example,
device-to-device (device-to-device, D2D), vehicle to eve-
rything (vehicle to everything, V2X) communication, ma-
chine-type communication (machine-type communica-
tion, MTC), internet of things (internet of things, loT), vir-
tual reality, augmented reality, industrial control, auton-
omous driving, telemedicine, smart grid, smart furniture,
smart office, smart wearable, smart transportation, smart
city, and the like. The terminal may be a mobile phone,
atablet computer, a computer with a wireless transceiver
function, a wearable device, a vehicle, an unmanned aer-
ial vehicle, a helicopter, an airplane, a ship, a robot, a
robotic arm, a smart home device, and the like. A tech-
nology and a specific device form used by the terminal
are not limited in embodiments of this application.
[0032] The base station and the terminal may be at a
fixed location or may be movable. The base station and
the terminal may be deployed on the land, including in-
door or outdoor, may be handheld or vehicle-mounted;
may be deployed on a water surface; or may be deployed
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on aircraft, a balloon, or a satellite in the air. Application
scenarios of the base station and the terminal are not
limited in the embodiments of this application.

[0033] A role of the base station and the terminal may
be opposite, for example, a helicopter or an unmanned
aerial vehicle 120i in FIG. 1 may be configured as a mo-
bile base station, for those terminals 120j accessing the
radio access network 100 through the unmanned aerial
vehicle 120i, the terminal 120i is a base station. However,
for a base station 110a, 120i is a terminal. To be specific,
the base station 110a and the unmanned aerial vehicle
120i communicate with each other by using a wireless
air interface protocol. Certainly, 110a and 120i may also
communicate with each other by using an interface pro-
tocol between the base stations. In this case, compared
with 110a, 120i is also a base station. Therefore, both
the base station and the terminal may be collectively re-
ferred to as communication apparatuses. 110a and 110b
in FIG. 1 may be referred to as communication appara-
tuses having a base station function, and 120a to 120j in
FIG. 1 may be referred to as communication apparatuses
having a terminal function.

[0034] The base station and the terminal, the base sta-
tion and the base station, the terminal and the terminal
may communicate with each other by using a licensed
spectrum, or may communicate with each other by using
an unlicensed spectrum, or may communicate with each
other by using both the licensed spectrum and the unli-
censed spectrum; may communicate with each other by
using a spectrum below 6 gigahertz (gigahertz, GHz), or
may communicate with each other by using a spectrum
above 6 GHz, or may communicate with each other by
using the spectrum below 6 GHz and the spectrum above
6 GHz. A spectrum resource used for wireless commu-
nication is not limited in embodiments of this application.
[0035] In embodiments of this application, a function
of the base station may also be performed by a module
(for example, a chip) in the base station, or may be per-
formed by a control subsystem including the function of
the base station. The control subsystem including the
function of the base station may be a control center in
the foregoing application scenarios such as a smart grid,
industrial control, intelligent transportation, and a smart
city. A function of the terminal may also be performed by
amodule (forexample, a chip oramodem)in the terminal,
or may be performed by an apparatus including the func-
tion of the terminal. When a specific communication
method is described in this application, an example in
which a device implementing the function of the base
station is a network device is used for description, and
an example in which a device implementing the function
of the terminal is a terminal device is used for description.
[0036] In this application, the network device sends a
downlink signal or downlink information to the terminal
device, where the downlink information is carried on a
downlink channel. The terminal device sends an uplink
signal or uplink information to the network device, where
the uplink information is carried on an uplink channel. To
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communicate with the network device, the terminal de-
vice needs to establish a wireless connection to a cell
controlled by the network device.

[0037] The foregoing content describes a system ar-
chitecture and a possible application scenario of embod-
iments of this application. To better understand the tech-
nical solutions in embodiments of this application, the
following describes a concept of a PUCCH group.
[0038] The PUCCH group is a group of cells, and one
PUCCH group may correspond to one or more cells. The
cell corresponding to the PUCCH group may be a cell
serving the terminal device. For example, in a carrier ag-
gregation application scenario or a dual connectivity ap-
plication scenario, there may be a plurality of cells serving
the terminal device. One PUCCH group corresponds to
L cells, where L is a positive integer. M cells of the L cells
may be used for transmitting a PUCCH, and other (L-M)
cells of the L cells are not allowed for transmitting the
PUCCH. The M cells allowed for transmitting the PUCCH
may be defined as one cell group. Each cell included in
the cell group is a cell allowed for transmitting the
PUCCH. The network device configures information
about the PUCCH group for the terminal device. The in-
formation about the PUCCH group may include a cell in
the PUCCH group and a cell in the cell group allowed for
transmitting the PUCCH. For example, the network de-
vice configures eight cells for the terminal device, where
the eight cells are serving cells of the terminal device.
The network device configures one PUCCH group for
the terminal device. The PUCCH group corresponds to
the eight cells. Two cells are allowed for transmitting the
PUCCH, the two cells form the cell group, and remaining
six cells are not allowed for transmitting the PUCCH. The
terminal device may receive downlink data of the eight
cells corresponding to the PUCCH group. The terminal
device needs to perform HARQ feedback on the received
downlink data, and the terminal device can transmit
HARQ feedback information only in the cells allowed for
transmitting the PUCCH. To be specific, HARQ feedback
information of the remaining six cells needs to be trans-
mitted in the two cells allowed for transmitting the
PUCCH.

[0039] The network device may configure a maximum
of two PUCCH groups for the terminal device, and the
two PUCCH groups may include a primary PUCCH group
and a secondary PUCCH group. For example, the net-
work device configures eight cells for the terminal device,
which are denoted as a cell 1, acell 2, ..., and a cell 8.
The eight cells are the serving cells of the terminal device.
The network device configures two PUCCH groups for
the terminal device, which are denoted as a PUCCH
group 1 and a PUCCH group 2. The PUCCH group 1
corresponds to the cell 1 to the cell 4. For example, the
cell 1 in the PUCCH group 1 is allowed for transmitting
the PUCCH. The terminal device may receive downlink
data of the cell 1 to the cell 4, and transmit HARQ feed-
back information of the downlink data of the cell 1 to the
cell 4 only in the cell 1. The PUCCH group 2 corresponds
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to the cell 5 to the cell 8. For example, the cell 5 in the
PUCCH group 2 is allowed for transmitting the PUCCH.
The terminal device may receive downlink data of the
cell 5 to the cell 8, and transmit HARQ feedback infor-
mation of the downlink data of the cell 5 to the cell 8 only
in the cell 5.

[0040] Inthe carrier aggregation scenario, the terminal
device may access a plurality of cells in a same network
device. The plurality of cells may include a primary cell
(PCell) and a secondary cell (SCell). For example, the
primary cell and one secondary cell may be set as cells
allowed fortransmitting the PUCCH. The application sce-
nario of the PUCCH group is merely used as an example
for description, and does not constitute a limitation on an
application scenario that can be used in embodiments of
this application. The solution provided in this application
may be applied to an application scenario of a PUCCH
group formed by a plurality of other cells.

[0041] In embodiments of this application, the HARQ
feedback information is carried by the PUCCH. Option-
ally, the PUCCH may further carry other uplink control
information, for example, a scheduling request (sched-
uling request, SR) or channel state information (channel
state information, CSI).

[0042] In a scenario 1, a cell group allowed for trans-
mitting the PUCCH may include only one cell, to be spe-
cific, the PUCCH is allowed to be sent only in one cell.
For example, as shown in FIG. 2, in the carrier aggrega-
tion scenario, the PUCCH group includes one primary
cell and one secondary cell, and the PUCCH is allowed
to be sent only in the primary cell. In addition, at most
one PUCCH carrying the HARQ-ACK is transmitted in
one slot. In the example shown in FIG. 2, the PUCCH
can be transmitted only in the primary cell, and only one
PUCCH can be transmitted in one slot of the primary cell.
Considering that one slot of the primary cell may be a
downlink slot, the PUCCH cannot be sent in the downlink
slot, and the PUCCH can be sent only in a next uplink
slot, which results in a higher feedback delay of the
HARQ-ACK information, to reduce the feedback delay
of the HARQ-ACK information, specifications may be
changed based on the solution of the scenario 1. To be
specific, a quantity of cells that are for transmitting the
PUCCH and that are in the PUCCH group is increased,
and two or more cells are allowed for transmitting the
PUCCH. For example, as shown in FIG. 3, in the carrier
aggregation scenario, the PUCCH group includes one
primary cell and one secondary cell, and the PUCCH is
allowed to be sent in the primary cell and the secondary
cell. According to the solution of the scenario 1, the
PUCCH s allowed to be sentonly in one cell (forexample,
the primary cell). Itis assumed that a slot 1 of the primary
cell is a downlink lot, the PUCCH cannot be sent in the
slot 1 of the primary cell. When the PUCCH is allowed
to be sent in the primary cell and the secondary cell, if a
slot 1 of the secondary cell is an uplink slot, the terminal
device may send the PUCCH in the slot 1 of the second-
ary cell that is aligned with the slot 1 of the primary cell.
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In this way, the feedback delay of the HARQ-ACK infor-
mation is reduced.

[0043] In one PUCCH group, when the PUCCH is al-
lowed to be sent in a plurality of cells, the sending of the
PUCCH may be switched among the plurality of cells, to
increase sending opportunities of the PUCCH and re-
duce the feedback delay of the HARQ-ACK information.
[0044] Data needs to be scheduled in order, that is,
data cannot be scheduled out of order. In-order data
scheduling is an important prerequisite for the terminal
to correctly receive and parse the data. Scheduling of a
physical downlink shared channel (physical downlink
shared channel, PDSCH) 1 and a PDSCH 2 is used as
an example. The PUCCH 1 is used to carry HARQ feed-
back information of the PDSCH 1, and the PUCCH 2 is
used to carry HARQ feedback information of the PDSCH
2. Based on the solution of the foregoing scenario 1, to
be specific, the PUCCH is allowed to be sent only in one
cell, the network device needs to schedule the data in
order, thatis, to ensure the in-order data scheduling. FIG.
4 is an example of scheduling data in a normal order.
The network device indicates a time domain resource of
the PDSCH 1 and a time domain resource of the PUCCH
1 by using DCI 1, and indicates a time domain resource
of the PDSCH 2 and a time domain resource of the
PUCCH 2 by using DCI 2. The time domain resource of
the PDSCH 2 is located after the time domain resource
of the PDSCH 1, and the time domain resource of the
PUCCH 2 is located after the time domain resource of
the PUCCH 1. In this case, the terminal device may re-
ceive the PDSCH 1 and the PDSCH 2 in order, and send
the PUCCH 1 and the PUCCH 2 in order. In this case,
implementation complexity of the UE is low, and normal
data sending and receiving can be ensured.

[0045] If the data scheduling is not performed in order,
the scheduling is out of order. Based on the solution in
the foregoing scenario 1, the out-of-order may be defined
as follows: The time domain resource of the PDSCH 2
is located after the time domain resource of the PDSCH
1, the time domain resource of the PUCCH 2 is located
before the time domain resource of the PUCCH 1, and
the time domain resource of the PUCCH 2 and the time
domain resource of the PUCCH 1 are located in different
slots. As shown in FIG. 5, the network device indicates
the time domain resource of the PDSCH 1 and the time
domain resource of the PUCCH 1 by using the DCI 1,
and indicates the time domain resource of the PDSCH 2
and the time domain resource of the PUCCH 2 by using
the DCI 2. The time domain resource of the PDSCH 2 is
located after the time domain resource of the PDSCH 1.
However, the time domain resource of the PUCCH 2 is
located before the time domain resource of the PUCCH
1, and the time domain resource of the PUCCH 2 and
the time domain resource of the PUCCH 1 are located
in different slots. In this case, the out-of-order is caused.
The foregoing result of scheduling the PDSCH 1 and the
PDSCH 2 by the network device should not include out-
of-order scheduling, and the terminal device does not
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expect to be scheduled out of order. Once out-of-order
scheduling occurs, when receivingthe PDSCH 1 and pre-
paring the PUCCH 1, the terminal device also needs to
receive the PDSCH 2 and prepare the PUCCH 2, result-
ing in complex implementation of the terminal device.
[0046] The foregoing definitions of the data scheduling
and out-of-order are based on the scenario 1, to be spe-
cific, the PUCCH can be sent only in one cell. When a
plurality of cells in a PUCCH group can be used for trans-
mitting the PUCCH, how to schedule data and how to
define out-of-order are problems that need to be consid-
ered.

[0047] When a plurality of cellsin a PUCCH group can
be used for transmitting the PUCCH, because subcarrier
spacings of different cells may be different, slot lengths
of different cells may be different. Some cells may use a
subslot as a unit for transmitting the PUCCH. To be spe-
cific, at most one PUCCH carrying the HARQ-ACK is
transmitted in one subslot. For ease of description, in
embodiments of this application, a time unit may indicate
a unit for transmitting the PUCCH, and in one time unit
of one cell, only a maximum of one PUCCH for carrying
the HARQ-ACK information can be sent. The time unit
may be a slot or a subslot. The length of one slot may be
14 orthogonal frequency division multiplexing (orthogo-
nal frequency division multiplexing, OFDM) symbols, and
the length of one subslot may be seven OFDM symbols
or two OFDM symbols. The OFDM symbol may also be
referred to as a symbol for short.

[0048] When a plurality of cellsina PUCCH group can
be used for transmitting the PUCCH, if time units corre-
sponding to different cells have lengths, it cannot be de-
termined whether two PUCCHs are in a same time unit,
and therefore it cannot be determined whether the out-
of-order data scheduling exists.

[0049] Based on this, embodiments of this application
provide a communication method. As shown in FIG. 6, a
specific procedure of the communication method is de-
scribed as follows. The method is performed by a terminal
device and a network device. The method performed by
the terminal device may be performed by the terminal
device, or may be performed by a component (for exam-
ple, a processor, a chip, a circuit, or a chip system) of
the terminal device. The method performed by the net-
work device may be performed by the network device,
or may be performed by a component (for example, a
processor, a chip, a circuit, or a chip system) of the net-
work device. The following describes steps of the method
by using an example in which the method is performed
by the terminal device and the network device.

[0050] S600: The network device generates first
scheduling information and second scheduling informa-
tion.

[0051] S601: The network device sends the first sched-
uling information and the second scheduling information
to the terminal device, and correspondingly, the terminal
device receives the first scheduling information and the
second scheduling information from the network device.
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[0052] The firstschedulinginformation indicates atime
domain resource of a first PDSCH and a time domain
resource of a first PUCCH, and the second scheduling
information indicates a time domain resource of a second
PDSCH and a time domain resource of a second
PUCCH. In embodiments of this application, scheduling
information may be downlink control information (down-
link control information, DCI), the first scheduling infor-
mation may be denoted as first DCI, and the second
scheduling information may be denoted as second DCI.
For another example, both the first scheduling informa-
tion and the second scheduling information are radio re-
source control (radio resource control, RRC) signaling.
Alternatively, the first scheduling information is DCI, and
the second scheduling information is RRC signaling. Al-
ternatively, the first scheduling information is RRC sign-
aling, and the second scheduling information is DCI. It
should be understood that the first scheduling information
and/or the second scheduling information may further
include the DCI and the RRC signaling. For example,
RRC configures a related parameter of semi-persistent
scheduling (semi-persistent scheduling, SPS), for exam-
ple, a cycle, and then uses the DCI to activate the SPS
scheduling. A PDSCH may be scheduled by using the
DCI, or may be semi-persistently scheduled.

[0053] Itshould be understood that, that the first sched-
uling information indicates the time domain resource of
the first PDSCH and the time domain resource of the first
PUCCH may specifically include: For example, the DCI
indicates the time domain resource of the first PDSCH,
and the DCl further indicates an interval between the first
PDSCH and the first PUCCH, that is, a quantity of time
units of an intermediate interval. In the 3GPP protocol,
the interval may be an interval between the PDSCH and
a HARQ-ACK feedback. Specifically, if the interval is 0,
it indicates that the PDSCH and a PUCCH are in a same
time unit. Alternatively, when the length of a time unit of
a cell for transmitting the PDSCH is transmitted is differ-
ent from the length of a time unit of a cell for transmitting
the PUCCH, one time unit of the cell for transmitting the
PDSCH overlaps a plurality of time units of the cell for
transmitting the PUCCH. In this case, if the interval is 0,
it indicates that the PUCCH is in the last time unit of the
plurality of time units that overlap the time unit in which
the PDSCH is located. In this case, an index of the time
unit in which the PUCCH is located is denoted as X. If
the interval is 1, it indicates that the PUCCH is located
in a time unit X+1, or rather, located in a time unit after
the time unit determined when the interval is 0. If the
interval is 2, it indicates that the PUCCH is located in a
time unit X+2. The second scheduling information indi-
cates the time domain resource of the second PDSCH
and the time domain resource of the second PUCCH in
the same manner as the first scheduling information. De-
tails are not described again.

[0054] The time domain resource of the second PD-
SCH is located after the time domain resource of the first
PDSCH, orin other words, a start location of the resource
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of the second PDSCH in time domain is located after an
end location of the resource of the first PDSCH in time
domain.

[0055] The first PUCCH is used to carry HARQ feed-
back information of the first PDSCH, and the second
PUCCH is used to carry HARQ feedback information of
the second PDSCH. The HARQ feedback information
may specifically include a negative acknowledgement
(negative acknowledgement, NACK) or an acknowledg-
ment (acknowledgement, ACK).

[0056] The first PUCCH is located in the first cell, and
the second PUCCH is located in the second cell. To be
specific, if the first PUCCH is transmitted, the first PUCCH
is transmitted in the first cell. If the second PUCCH is
transmitted, the second PUCCH is transmitted in the sec-
ond cell. The cell may also be understood as a carrier.
To be specific, the first PUCCH is on a first carrier, and
the second PUCCH is on a second carrier. One cell may
be configured with one carrier, or may be configured with
a plurality of carriers. For example, one cell may be con-
figured with both an uplink (uplink, UL) carrier and a sup-
plementary uplink (supplementary uplink, SUL) carri er.
[0057] S602: When a condition is met, the terminal de-
vice determines that scheduling is incorrect.

[0058] The condition may include the following several
types. For ease of description, the "condition" in S602
may be separately described as a first condition, a sec-
ond condition, and a third condition.

[0059] The first condition is that the time domain re-
source of the second PUCCH is located before the time
domain resource of the first PUCCH. It may be under-
stood that, as long as the time domain resource of the
second PUCCH is located before the time domain re-
source of the first PUCCH, itis determined that the sched-
uling is incorrect, and whether the time domain resource
of the second PUCCH and the time domain resource of
the first PUCCH are located in different time units does
not need to be considered. When the time domain re-
source of the second PUCCH is located before the time
domain resource of the first PUCCH, that the terminal
device determines that the scheduling is incorrect may
also be understood as: The terminal device does not ex-
pect the time domain resource of the second PUCCH to
be located before the time domain resource of the first
PUCCH. The network device should not perform sched-
uling in this way. To be specific, the time domain resource
of the second PUCCH should not be located before the
time domain resource of the first PUCCH. In embodi-
ments of this application, the description that "the time
domain resource of the second PUCCH is located before
the time domain resource of the first PUCCH" may be
understood as that an end location of the time domain
resource of the second PUCCH is located before a start
location of the time domain resource of the first PUCCH,
or an end location of the time domain resource of the
second PUCCH is located before an end location of the
time domain resource of the first PUCCH.

[0060] The second condition is that the time domain
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resource of the first PUCCH and the time domain re-
source of the second PUCCH are located in different ref-
erence time units, and the time domain resource of the
second PUCCH is located before the time domain re-
source of the first PUCCH. When the second condition
is met, thatthe terminal device determines that the sched-
uling isincorrect may also be understood as: The terminal
device does not expect such scheduling, to be specific,
does not expect that the time domain resource of the first
PUCCH and the time domain resource of the second
PUCCH are located in different reference time units and
the time domain resource of the second PUCCH is lo-
cated before the time domain resource of the first
PUCCH. The network device should not perform sched-
uling in this way.

[0061] The third condition is that the time domain re-
source of the first PUCCH and the time domain resource
of the second PUCCH are located in one reference time
unit. It may be understood that when the time domain
resource of the first PUCCH and the time domain re-
source of the second PUCCH are located in one refer-
ence time unit, it is determined that the scheduling is
incorrect, and whether the time domain resource of the
second PUCCH is located before the time domain re-
source of the first PUCCH does not need to be consid-
ered. When the third condition is met, that the terminal
device determines that the scheduling is incorrect may
also be understood as: The terminal device does not ex-
pect such scheduling, to be specific, does not expect that
the time domain resource of the first PUCCH and the
time domain resource of the second PUCCH are located
in one reference time unit. The network device should
not perform scheduling in this way. The third condition
may alternatively be understood as that in one reference
time unit, the first PUCCH is transmitted in the first cell
and the second PUCCH is transmitted in the second cell.
[0062] It should be noted that the condition in S602
may be any one or more of the first condition, the second
condition, or the third condition. For example, if both the
first condition and the third condition are met, as long as
"the time domain resource of the second PUCCH is lo-
cated before the time domain resource of the first
PUCCH, and the time domain resource of the first
PUCCH and the time domain resource of the second
PUCCH are located in one reference time unit", the ter-
minal determines that the scheduling is incorrect.
[0063] In S602, when the condition is met, the terminal
device determines that the scheduling is incorrect, and
the condition may be considered as a condition for de-
termining the scheduling as out-of-order scheduling. The
protocol may specify that the foregoing out-of-order
scheduling should not occur when the network device
schedules a data channel, or that the terminal device
does not expect toreceive the foregoing out-of-order data
scheduling.

[0064] Based on this, the foregoing several conditions
may also be understood as follows.

[0065] Based on the first condition, it may be under-
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stood that the network device may schedule the time do-
main resource of the first PUCCH to be located before
the time domain resource of the second PUCCH. This is
in-order scheduling, and data is scheduled in order.
[0066] Based on the second condition, it may be un-
derstood thatthe network device may perform scheduling
in the following manner: The time domain resource of the
first PUCCH and the time domain resource of the second
PUCCH are located in different reference time units, and
the time domain resource of the first PUCCH is located
before the time domain resource of the second PUCCH.
This is in-order scheduling, and data is scheduled in or-
der. Alternatively, the network device may perform
scheduling in the following manner: The time domain re-
source of the first PUCCH and the time domain resource
of the second PUCCH are located in a same reference
time unit.

[0067] Based on the third condition, it may be under-
stood that the network device may perform scheduling
in the following manner: In one reference time unit, only
one of the first PUCCH and the second PUCCH is sched-
uled. The terminal device expects to send the PUCCH
in the following manner: In one reference time unit, only
one of the first PUCCH and the second PUCCH is sent.
[0068] According to the concept of the reference time
unit related to the second condition and the third condi-
tion, and the length of the reference time unit may be
preset. For example, the length of the reference time unit
is specified in advance by using a protocol, and the net-
work device and the terminal device store the length of
the reference time unit in advance. Alternatively, the
length of the reference time unit may be indicated by the
network device to the terminal device, for example, may
be indicated by using RRC signaling, a MAC control el-
ement (control element, CE), or DCI. The length of the
reference time unit may be one slot, or may be one sub-
slot. The length of the reference time unit may be N sym-
bols. For example, a value of N may be 2, 7, or 14. The
reference time unit may be determined based on the
length of time units corresponding to a cell in the cell
group, or may be determined based on a subcarrier spac-
ing of a cell in the cell group.

[0069] As described above for the concept of the cell
group, a PUCCH group includes L cells, only M cells of
the L cells are allowed for transmitting the PUCCH, where
the M cells form the cell group. With reference to the
foregoing embodiment of FIG. 6, the M cells may include
the first cell and the second cell, and the network device
may schedule the first cell and the second cell in the M
cells for transmitting the PUCCH of the terminal device.
Both M and L are positive integers, and L is greater than
or equal to M. For example, the network device may con-
figure, by using the RRC signaling, information about M
cells that are in the PUCCH group and that are allowed
for transmitting the PUCCH, and indicate, by using the
DCI, the terminal device to transmit the PUCCH in the
first cell and the second cell in the M cells.

[0070] Each of the M cells corresponds to a time unit



19 EP 4 366 430 A1 20

for transmitting the PUCCH, and in one time unit for trans-
mitting the PUCCH, only at most one PUCCH carrying
the HARQ-ACK information is transmitted in the cell. For
example, a cell A in the M cells corresponds to a time
unit A for transmitting the PUCCH, and the time unit A
includes one or more symbols. One PUCCH or no
PUCCH may be transmitted in the time unit A.

[0071] The M cells included in the cell group corre-
spond to M time units, and M time units may have a same
length or different lengths. The reference time unit may
be determined based on the length of a time unit corre-
sponding to a cell in the cell group. In an embodiment,
the reference time unit may be a time unit having a small-
est length in the M time units. In another embodiment,
the reference time unit may be a time unit having a largest
length in the M time units. The following describes op-
tional implementations of the embodiment of FIG. 6
based on reference time units of different lengths and
with reference to the foregoing second condition.
[0072] Because the first PUCCH is located in the first
cell, and the second PUCCH is located in the second
cell, a time unit corresponding to the first cell may be
different from a time unit corresponding to the second
cell. Inthis way, it cannot be determined whether the time
domain resource of the first PUCCH and the time domain
resource of the second PUCCH are in different time units.
In this case, it is inconvenient to define whether the
scheduling is out of order. Refer to the definition of the
reference time unit. It may be helpful to determine wheth-
er the time domain resource of the first PUCCH and the
time domain resource of the second PUCCH are in dif-
ferent reference time units. In this way, if the time domain
resource of the first PUCCH and the time domain re-
source of the second PUCCH are located in different ref-
erence time units, and the time domain resource of the
second PUCCH is located before the time domain re-
source of the first PUCCH, to be specific, the second
condition is met, the terminal device determines that the
scheduling is incorrect.

[0073] In embodiments of this application, for ease of
illustration, the first PDSCH may be represented by a
PDSCH 1, the second PDSCH may be represented by
a PDSCH 2, the first PUCCH may be represented by a
PUCCH 1, and the second PUCCH may be represented
by a PUCCH 2. The first scheduling information is rep-
resented by DCI 1, and the second scheduling informa-
tion is represented by DCI 2.

[0074] The following uses an example to describe
whether the second condition is met with reference to a
scenario.

[0075] AsshowninFIG. 7, itis assumed that the time
unit is one slot, a subcarrier spacing of the first cell is 15
kHz, and a subcarrier spacing of the second cell is 30
kHz. In this case, the length of a time unit corresponding
to the first cell is twice the length of a time unit corre-
sponding to the second cell. In embodiments of this ap-
plication, the first cell and the second cell are two cells
in the M cells. It is assumed that the reference time unit
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is a time unit having a smallest time length in the M time
units corresponding to the M cells in the cell group, and
the time unit having a smallest time length in the M time
units is a slot in the subcarrier spacing of 30 kHz. In this
case, the length of the reference time unit is the length
of one slot of the second cell. A slot 0 of the first cell is
aligned with a slot 0 and a slot 1 of the second cell. It can
be learned that the time domain resources of the PUCCH
2 and the PUCCH 1 are located in different reference
slots, and the time domain resource of the PUCCH 2 is
located before the time domain resource of the PUCCH
1. In this way, the scheduling shown in FIG. 7 meets the
second condition, and the terminal device determines
that the scheduling is incorrect.

[0076] As shown in FIG. 8, it is assumed that the time
unit is one slot, the subcarrier spacing of the first cell is
15 kHz, and the subcarrier spacing of the second cell is
30 kHz. It is assumed that the reference time unit is a
time unit having a largest time length in the M time units
corresponding to the M cells in the cell group, and the
time unit having a largest time length in the M time units
is a slot in the subcarrier spacing of 15 kHz. In this case,
the length of the reference time unit is the length of one
slot of the first cell. A slot 0 of the first cell is aligned with
aslot 0 and a slot 1 of the second cell. A slot 1 of the first
cell is aligned with a slot 2 and a slot 3 of the second cell.
It can be learned that the time domain resources of the
PUCCH 2 and the PUCCH 1 are located in different ref-
erence time units, and the time domain resource of the
PUCCH 2 is located before the time domain resource of
the PUCCH 1. In this way, the scheduling shown in FIG.
8 meets the second condition, and the terminal device
determines that the scheduling is incorrect.

[0077] It can be learned that when the reference time
unit is a time unit having a smallest length in the M time
units, there are more sending opportunities of the
PUCCH, and the feedback delay of the HARQ-ACK in-
formationis lower. Forexample, when the network device
schedules the time domain resource of the first PUCCH
and the time domain resource of the second PUCCH to
be located in different reference time units, the time do-
main resource of the first PUCCH is scheduled to be lo-
cated before the time domain resource of the second
PUCCH. In this way, a cell for transmitting the PUCCH
may be switched by using the reference time unit as a
granularity. A shorter length of the reference time unit
indicates the more sending opportunities of the PUCCH
and the lower feedback delay of the HARQ-ACK infor-
mation. Itis assumed that the length of the reference time
unit is 0.5 ms, the PUCCH 1 is sent in the first cell in the
first 0.5 ms, and the PUCCH 2 is sent in the second cell
in the second 0.5 ms. In other words, the cell for sending
the PUCCH may be switched at a granularity of 0.5 ms.
[0078] The foregoing provides a specific implementa-
tion method based on the second condition in a case of
two different lengths of the reference time units. The sec-
ond condition has two conditions. One condition is that
the time domain resource of the first PUCCH and the



21 EP 4 366 430 A1 22

time domain resource of the second PUCCH are located
in different reference time units. Under this condition, the
location of the time domain resource of the second
PUCCH and the location of the time domain resource of
the first PUCCH need to be considered. If the time domain
resource of the first PUCCH and the time domain re-
source of the second PUCCH are located in a same ref-
erence time unit, an override (override) method may be
used to avoid out-of-order, to ensure smooth scheduling,
and the override method may also be understood as a
PUCCH update method. Specifically, if the time domain
resource of the first PUCCH and the time domain re-
source of the second PUCCH are located in a same ref-
erence time unit, the HARQ feedback information of the
first PDSCH and the HARQ feedback information of the
second PDSCH are carried by using one of the first
PUCCH and the second PUCCH that is scheduled later.
It should be understood that the HARQ feedback infor-
mation carried on the PUCCH may be referred to as one
HARQ-ACK codebook (codebook). Being scheduled lat-
er means that a moment of receiving one piece of DCI
that schedules the PUCCH later than a moment of re-
ceiving one piece of another DCI. To be specific, a mo-
ment of receiving the second DCl is later than a moment
of receiving the first DCI. Alternatively, it is understood
that an end location of the resource of the physical down-
link control channel (physical downlink control channel,
PDCCH) carrying the second DCI in time domain is lo-
cated after an end location of the resource of the PDCCH
carrying the first DCI in time domain, or a start location
of the resource of the PDCCH carrying the second DCI
in time domain is located after a start location of the re-
source of the PDCCH carrying the first DCI in time do-
main. When the first PUCCH is a semi-persistently
scheduled SPS PUCCH, and the second PUCCH is the
PUCCH scheduled by using the DCI, the PUCCH sched-
uled later is the second PUCCH, that is, the PUCCH
scheduled by the DCI. In this case, the PUCCH (that is,
the second PUCCH) scheduled by the DCI is used to
carry the HARQ feedback information of the semi-per-
sistently scheduled PDSCH (that is, the HARQ feedback
information of the first PDSCH) and the HARQ feedback
information of the dynamically scheduled PDSCH (that
is, the HARQ feedback information of the second PD-
SCH).

[0079] If the PUCCH scheduled later is the second
PUCCH, only the second PUCCH is sent, the first
PUCCH is not sent, and the HARQ feedback information
of the first PDSCH and the HARQ feedback information
of the second PDSCH are carried by using the second
PUCCH. It may be understood that the second PUCCH
overrides the first PUCCH. Because only one of the first
PUCCH and the second PUCCH is sent, out-of-order
scheduling does not exist.

[0080] The following describes an example of the over-
ride embodiment with reference to a scenario.

[0081] AsshowninFIG. 9, itis assumed that the time
unit is one slot, the subcarrier spacing of the first cell is
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15 kHz, and the subcarrier spacing of the second cell is
30 kHz. It is assumed that the reference time unit is a
time unit having a smallest time length in the M time units
corresponding to the M cells in the cell group, and the
time unit having a smallest time length in the M time units
is a slot in the subcarrier spacing of 30 kHz. In this case,
the length of the reference time unit is the length of one
slot of the second cell. The time domain resource of the
PUCCH 2 and time domain resource of the PUCCH 1
are located in a same reference time unit, and the time
domain resource of the PUCCH 2 is located before the
time domain resource of the PUCCH 1. Because the
PUCCH 2 is scheduled later, the HARQ feedback infor-
mation of the PDSCH 1 and the HARQ feedback infor-
mation of the PDSCH 2 are carried by using the PUCCH
2, the PUCCH 1 is not sent.

[0082] FIG. 9 is described by using an example in
which the reference time unitis a time unit having a small-
est time length in the M time units corresponding to the
M cells. It may be understood that, when the reference
time unit is a time unit having a largest time length in the
M time units corresponding to the M cells, the foregoing
override method may also be used. Details are not de-
scribed herein again.

[0083] Itis assumed that in the first PUCCH and the
second PUCCH, the second PUCCH is scheduled later.
The second condition and the override method are further
described below with reference to some scenarios.
[0084] As shown in FIG. 10, a time unit corresponding
to the first cell is one slot in the subcarrier spacing of 15
kHz, where one slot includes 14 symbols. A time unit
corresponding to the second cell is one subslot in the
subcarrier spacing of 15 kHz, where the subslot includes
seven symbols. In this case, the length of the time unit
corresponding to the first cell is twice the length of the
time unit corresponding to the second cell. The PUCCH
2 is represented by 2 in FIG. 10, and the PUCCH 1 is
represented by 1 in FIG. 10. It is assumed that the ref-
erence time unit is a time unit having a smallest time
length in the M time units corresponding to the M cells in
the cell group, and the time unit having a smallest time
length in the M time units is one subslot including seven
symbols in the subcarrier spacing of 15 kHz. In this case,
the length of the reference time unit is the length of one
subslot of the second cell. A slot 0 of the first cell is aligned
with two subslots of the second cell.

[0085] As shownin FIG. 11, a time unit corresponding
to the first cell is a subslot in the subcarrier spacing of 15
kHz, where the subslot includes seven symbols. A time
unit corresponding to the second cell is one subslot in
the subcarrier spacing of 15 kHz, where the subslot in-
cludes two symbols. The PUCCH 2 is represented by 2
in FIG. 11, and the PUCCH 1 is represented by 1in FIG.
11. It is assumed that the reference time unit is a time
unit having a smallest time length in the M time units
corresponding to the M cells in the cell group, and the
time unit having a smallest time length in the M time units
is one subslot including two symbols in the subcarrier
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spacing of 15kHz. Inthis case, the length of the reference
time unit is the length of one subslot of the second cell.
[0086] With reference to FIG. 10 and FIG. 11, an ex-
ample is displayed outside the circle, and another exam-
ple is displayed inside the circle. In an example, the time
domain resource of the PUCCH 2 and the time domain
resource of the PUCCH 1 are locatedina same reference
time unit, to be specific, the time domain resource of the
PUCCH 2 is located in a subslot of the second cell. The
location of the time domain resource of the PUCCH 1 is
included in time that overlaps one subslot of the second
cell. Inthis case, the override method is used. The HARQ
feedback information of the PDSCH 1 and the HARQ
feedback information of the PDSCH 2 are transmitted by
using the PUCCH 2, and the PUCCH 1 is not sent. In this
way, even if the time domain resource of the PUCCH 2
is located before the time domain resource of the PUCCH
1, because the PUCCH 1 is not sent, the out-of-order
data scheduling does not exist. In another example, the
time domain resource of the PUCCH 2 and the time do-
main resource of the PUCCH 1 are located in different
reference time units, and the time domain resource of
the PUCCH 2 is located before the time domain resource
ofthe PUCCH 1. In this way, the second condition is met,
the scheduling is out of order, that is, the scheduling is
incorrect.

[0087] Intheforegoingscenarios, both the time domain
resource of the first PUCCH and the time domain re-
source of the second PUCCH are located in one refer-
ence time unit, or the time domain resource of the first
PUCCH and the time domain resource of the second
PUCCH are located in different reference time units. In
some scenarios, only a part of the time domain resource
of the PUCCH is located in one reference time unit, and
the other part is located in another reference time unit.
To be specific, the time domain resource of the PUCCH
crosses two reference time units. For ease of description,
the PUCCH that crosses reference time units may be
denoted as a third PUCCH. The third PUCCH that cross-
es reference time units may also be considered that a
start symbol and an end symbol of a time domain re-
source of the third PUCCH are located in two different
reference time units. In this case, a reference time unit
in which the start symbol of the time domain resource of
the third PUCCH is located may be used as a reference
time unit in which the time domain resource of the third
PUCCH is located, or a reference time unit in which the
end symbol of the time domain resource of the third
PUCCH is located is used as a reference time unit in
which the time domain resource of the third PUCCH is
located. Both the time domain resource of the first
PUCCH and the time domain resource of the second
PUCCH may cross reference time units. When the time
domain resource of the first PUCCH crosses reference
time units, a reference time unit in which a start symbol
of the time domain resource of the first PUCCH is located
may be used as a reference time unit in which the time
domain resource of the first PUCCH is located, or a ref-

10

15

20

25

30

35

40

45

50

55

13

erence time unit in which an end symbol of the time do-
main resource of the first PUCCH is located is used as
a reference time unit in which the time domain resource
of the first PUCCH is located. When the time domain
resource of the second PUCCH crosses reference time
units, a reference time unit in which a start symbol of the
time domain resource of the second PUCCH is located
may be used as a reference time unit in which the time
domain resource of the second PUCCH is located, or a
reference time unit in which an end symbol of the time
domainresource ofthe second PUCCH is located is used
as a reference time unit in which the time domain re-
source of the second PUCCH is located. The reference
time units in which the time domain resource of the first
PUCCH and the time domain resource of the second
PUCCH are located may be determined by using a same
rule. For example, both the time domain resource of the
first PUCCH and the time domain resource of the second
PUCCH meet the following condition: The reference time
unitin which the start symbol of the time domain resource
of the PUCCH is located is used as the reference time
unit in which the time domain resource of the PUCCH is
located. For another example, both the time domain re-
source of the first PUCCH and the time domain resource
of the second PUCCH meet the following condition: The
reference time unit in which the end symbol of the time
domain resource of the PUCCH is located is used as the
reference time unit in which the time domain resource of
the PUCCH is located.

[0088] In addition, in addition to the start symbol and
the end symbol, a reference time unit in which any spec-
ified symbol of the time domain resource of the third
PUCCH is located may be used as the reference time
unit in which the time domain resource of the third
PUCCH is located.

[0089] The following provides an example of a cross-
reference time unit scenario.

[0090] AsshowninFIG. 12,itis assumed that the time
unit is one slot, and the subcarrier spacing of the first cell
is 15 kHz. The subcarrier spacing of the second cell is
30 kHz. It is assumed that the reference time unit is a
time unit having a smallest time length in the M time units
corresponding to the M cells in the cell group, and the
time unit having a smallest time length in the M time units
is a slot in the subcarrier spacing of 30 kHz. In this case,
the length of the reference time unit is the length of one
slot of the second cell. When the time domain resource
of the PUCCH 2 crosses the slot 0 and the slot 1 of the
second cell, and the reference time unit in which the start
symbol of the time domain resource of the PUCCH 2 is
located may be used as the reference time unit in which
the time domain resource of the PUCCH 2 is located. In
other words, it is considered that the time domain re-
source of the PUCCH 2 is located in the reference time
unit corresponding to the slot 0 of the second cell. In this
case, the time domain resource of the PUCCH 2 and the
time domain resource of the PUCCH 1 are located in a
same reference time unit. If the reference time unit in
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which the end symbol of the time domain resource of the
PUCCH 2 is located is used as the reference time unitin
which the time domain resource of the PUCCH 2 is lo-
cated, and the time domain resource of the PUCCH 2 is
located in the reference time unit corresponding to the
slot 1 of the second cell, the time domain resource of the
PUCCH 2 and the time domain resource of the PUCCH
1 are located in different reference time units. Further,
the override method may be used based on the condition
that the time domain resource of the PUCCH 2 and the
time domain resource of the PUCCH 1 are located in a
same reference time unit Alternatively, if the time domain
resource of the PUCCH 2 and the time domain resource
of the PUCCH 1 are located in different reference time
units, when the time domain resource of the PUCCH 2
is located before the time domain resource of the PUCCH
1, the second condition is met, that is, the scheduling is
incorrect; when the time domain resource of the PUCCH
2is located after the time domain resource of the PUCCH
1, the scheduling is in order, that is, the scheduling is
correct.

[0091] As shown in FIG. 13, on the basis of the em-
bodiment of FIG. 12, it is assumed that a PUCCH 3 is
further transmitted in the slot 1 of the second cell, and a
scheduling sequence is as follows: the PUCCH 1, the
PUCCH 2, and the PUCCH 3. The PUCCH 3 is repre-
sented by 3 in FIG. 13. The time domain resource of the
PUCCH 2 crosses the slot 0 and the slot 1 of the second
cell. If the reference time unit in which the start symbol
of the time domain resource of the PUCCH 2 is located
is used as the reference time unit in which the time do-
main resource of the PUCCH 2 is located. In other words,
it is considered that when the time domain resource of
the PUCCH 2 is located in the reference time unit corre-
sponding to the slot 0 of the second cell, the time domain
resource of the PUCCH 2 and the time domain resource
of the PUCCH 1 are located in a same reference time
unit, the PUCCH 2 is scheduled later than the PUCCH
1,the PUCCH 2 overrides the PUCCH 1, only the PUCCH
2is sent,andthe PUCCH 1 is not sent. If only the PUCCH
3 exists in the slot 1 of the second cell, the PUCCH 3
needs to be sent. If the reference time unit in which the
end symbol of the time domain resource of the PUCCH
2 is located is used as the reference time unit in which
the time domain resource of the PUCCH 2 is located. In
other words, it is considered that the time domain re-
source of the PUCCH 2 is located in the reference time
unit corresponding to the slot 1 of the second cell. In this
case, the time domain resource of the PUCCH 2 and a
time domain resource of the PUCCH 3 are located in the
same reference time unit, the PUCCH 3 is scheduled
later than the PUCCH 2, the PUCCH 3 overrides the
PUCCH 2, only the PUCCH 3 is sent, and the PUCCH 2
is not sent. If only the PUCCH 1 exists in the slot O of the
second cell, the PUCCH 1 needs to be sent.

[0092] The foregoing describes a solution to a case in
which the time domain resource of the PUCCH crosses
reference time units. More generally, a time domain re-
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source of a PUCCH in one cell may cross a time unit of
another cell, thatis, a cross-time unit scenario. The cross-
time unit refers to a time unit that crosses one cell, and
is notthe reference time unitin the foregoing descriptions.
If atime domain resource ofa PUCCH in one cell crosses
time units of another cell, the PUCCH cannot be sent in
the two time units that are crossed of another cell. For
example, as shown in FIG. 14, itis assumed that the time
unit is one slot, the subcarrier spacing of the first cell is
15 kHz, and the subcarrier spacing of the second cell is
30 kHz. If the time domain resource of the PUCCH 1 is
located in the slot 0 and the slot 1 of the second cell, the
slot 0 and the slot 1 of the second cell are not allowed
for sending the PUCCH. In this case, the PUCCH 2 can
be sent only in a next slot not crossed in the second cell.
It may be understood that when the PUCCH is sentin a
time unit (for example, denoted as a first time unit) cor-
responding to a cell, the PUCCH is not allowed to be sent
in a time unit that is of another cell and that overlaps the
first time unit. The overlap may be understood as partial
overlap in time domain or complete overlap in time do-
main.

[0093] Based on the cross-time unit scenario, an ad-
ditional rule is required. In an embodiment, it may be
specified that the time domain resource of the PUCCH
is not allowed to cross a time unit, or the network device
is not allowed to schedule a time domain resource of a
PUCCH of a cell to cross two time units of another cell.
From a perspective of the terminal device, the terminal
device does not expect that a time domain resource of a
PUCCH in a cell overlaps two time units of another cell.
With reference to the embodiment of FIG. 6, the time
domain resource of the first PUCCH should not be in two
time units of the second cell, and the time domain re-
source of the second PUCCH should not be in two time
units of thefirst cell. If the start symbol and the end symbol
of the time domain resource of the first PUCCH are lo-
cated in different reference time units, or if the start sym-
bol and the end symbol of the time domain resource of
the second PUCCH are located in different reference
time units, itis determined that the schedulingisincorrect.
[0094] The following describes optional implementa-
tions of the embodiment of FIG. 6 based on reference
time units of different lengths and with reference to the
foregoing third condition.

[0095] The third condition is that the time domain re-
source of the first PUCCH and the time domain resource
of the second PUCCH are located in one reference time
unit. In an embodiment, the reference time unit may be
a time unit having a largest length in the M time units. In
one reference time unit, as long as both the first PUCCH
and the second PUCCH are scheduled in the same ref-
erence time unit, it is considered that the scheduling is
incorrect. The network device does not allow such sched-
uling, and the terminal device does not expect such
scheduling. In other words, the terminal device does not
expect that the time domain resource of the first PUCCH
and the time domain resource of the second PUCCH are
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located in one reference time unit. In one reference time
unit, the PUCCH is allowed to be sent only in one cell.
The terminal device does not expect to transmit the
PUCCH in different cells in one reference time unit, and
the network device is not allowed to schedule, in one
reference time, the PUCCH transmitted in different cells.
[0096] Several scenarios of the embodiment of FIG. 6
are described below by using examples with reference
to the third condition and based on that the reference
time unit is the time unit having the largest length in the
M time units.

[0097] AsshowninFIG. 15, itis assumed that the time
unit is one slot, the subcarrier spacing of the first cell is
15 kHz, and the subcarrier spacing of the second cell is
30 kHz. It is assumed that the reference time unit is a
time unit having a largest time length in the M time units
corresponding to the M cells in the cell group, and the
time unit having a largest time length in the M time units
is a slot in the subcarrier spacing of 15 kHz. In this case,
the length of the reference time unit is the length of one
slot of the first cell. A slot 0 of the first cell is aligned with
aslot 0 and a slot 1 of the second cell. A slot 1 of the first
cell is aligned with a slot 2 and a slot 3 of the second cell.
In FIG. 15, in one reference time unit corresponding to
the slot 0 of the first cell, the terminal device does not
expect to further send the PUCCH 2 in the second cell
on a basis that the PUCCH 1 is sent in the first cell. In
one reference time unit corresponding to the slot 1 of the
first cell, the terminal device does not expect to further
send the PUCCH 1 in the first cell on a basis that the
PUCCH 2 is sent in the second cell. To be specific, in
one reference time unit, the terminal device does not ex-
pect switching of a PUCCH transmission cell. If in one
reference time unit, the first PUCCH is transmitted in the
first cell and the second PUCCH is transmitted in the
second cell, it is considered that the scheduling is incor-
rect.

[0098] It can be learned from FIG. 15 that, in one ref-
erence time unit, the PUCCH may be sent in two time
units in the second cell. Certainly, the PUCCH may also
be sent in one time unit in the second cell. In embodi-
ments of this application, in another application scenario
other than the embodiment of FIG. 15, one or more
PUCCHSs may be sent in one cell in one reference time
unit. Based on this, in a possible design, the terminal
device may also send PUCCH quantity information to the
network device, where the PUCCH quantity information
indicates a maximum quantity of PUCCHs that are sent
in a reference time unit and that are used to carry HARQ-
ACK information. For example, it may be specified that
only a maximum of one PUCCH used to carry the HARQ-
ACK information can be sent in one reference time unit.
Based on the embodiment of FIG. 15, when it is specified
that a maximum of one PUCCH is sent in one reference
time unit, as shown in FIG. 16, only one PUCCH may be
sent in the second cell in the reference time unit corre-
sponding to the slot 1 of the first cell. It should be under-
stood that the PUCCH quantity information may be a ca-
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pability of the terminal device, and the terminal device
may notify the network device of the information by using
signaling for reporting the capability.

[0099] Based on the embodiment of FIG. 6, this appli-
cation may further provide an optional implementation
method. The terminal device may send capability infor-
mation to the network device, where the capability infor-
mation may include the PUCCH quantity information
and/or cell quantity information. The PUCCH quantity in-
formation indicates a maximum quantity of PUCCHs that
are sent in one reference time unit and that are used to
carry the HARQ-ACK information. The quantity informa-
tion of the cell may indicate a maximum quantity of cells
for transmitting the PUCCH in one reference time unit.
Certainly, transmitting the PUCCH herein refers to trans-
mitting the PUCCH used to carry the HARQ-ACK infor-
mation.

[0100] As shown in FIG. 17, a time unit corresponding
to the first cell is a subslot including seven symbols in
the subcarrier spacing of 15 kHz, and a time unit corre-
sponding to the second cell is a subslot including seven
symbolsinthe subcarrier spacing of 30 kHz. Itis assumed
that the reference time unit is a time unit having a largest
time length in the M time units corresponding to the M
cells in the cell group, and the time unit having a largest
length in the M time units is a subslot in the subcarrier
spacing of 15 kHz. In this case, the length of the reference
time unit is the length of one subsilot of the first cell. In
FIG. 17, in one reference time unit corresponding to the
first subslot of the first cell, the terminal device sends the
PUCCH only in the first cell; in one reference time unit
corresponding to the second subsilot of the first cell, the
terminal device sends the PUCCH only in the first cell;
in one reference time unit corresponding to the third sub-
slot of the first cell, the terminal device sends the PUCCH
only in the second cell; in one reference time unit corre-
sponding to the fourth subslot of the first cell, the terminal
device sends the PUCCH only in the second cell. Simi-
larly, in one reference time unit, the terminal device does
not expect switching of a PUCCH transmission cell. If in
one reference time unit, the first PUCCH is transmitted
in the first cell and the second PUCCH is transmitted in
the second cell, it is considered that the scheduling is
incorrect.

[0101] The third condition is that the time domain re-
source of the first PUCCH and the time domain resource
of the second PUCCH are located in one reference time
unit. In another embodiment, the reference time unit may
be atime unit having a smallestlength in the M time units.
In one reference time unit, as long as both the first
PUCCH and the second PUCCH are scheduled in the
same reference time unit, it is considered that the sched-
ulingis incorrect. The network device does not allow such
scheduling, and the terminal device does not expect such
scheduling. In one reference time unit, the PUCCH is
allowed to be sent only in one cell. The terminal device
does not expect to transmit the PUCCH in different cells
in one reference time unit, and the network device is not
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allowed to schedule, in one reference time, the PUCCH
transmitted in different cells. Based on the third condition,
in one reference time unit, the PUCCH is allowed to be
transmitted only in one cell. It may be understood that,
based on a constraint of the third condition, the network
device is allowed to schedule, in one reference time unit,
the PUCCH transmitted in only one cell, or based on a
constraint of the third condition, the terminal device ex-
pects to transmit the PUCCH only in one cell. Under con-
straint scheduling of the third condition, if the PUCCH is
scheduled to be transmitted in different cells in one ref-
erence time unit, an override method may be used. For
a specific override method, refer to the foregoing descrip-
tions. Alternatively, under constraint scheduling of the
third condition, if the PUCCH is sent only in one cell in
one reference time unit, whether the scheduling is incor-
rect may be determined with reference to the second
condition or the first condition. For the first condition or
the second condition, refer to related descriptions in this
specification. Details are not described herein again.
[0102] Scenarios of the embodiment of FIG. 6 are de-
scribed below by using examples with reference to the
third condition and based on that the reference time unit
is the time unit having a smallest length in the M time
units.

[0103] AsshowninFIG. 18, itis assumed that the time
unit is one slot, the subcarrier spacing of the first cell is
15 kHz, and the subcarrier spacing of the second cell is
30 kHz. It is assumed that the reference time unit is a
time unit having a smallest time length in the M time units
corresponding to the M cells in the cell group, and the
time unit having a smallest length in the M time units is
a slot in the subcarrier spacing of 15 kHz. In this case,
the length of the reference time unit is the length of one
slot of the first cell. In FIG. 18, in one reference time unit
corresponding to the slot 0 of the second cell, the terminal
device does not expect to further send the PUCCH in the
second cell on a basis that the PUCCH is sent in the first
cell. In one reference time unit corresponding to the slot
1 of the second cell, the terminal device does not expect
to further send the PUCCH in the first cell on a basis that
the PUCCH is sent in the second cell. In other words, in
one reference time unit corresponding to the slot 0 of the
second cell, the terminal device sends the PUCCH only
in the first cell, and does not send the PUCCH in the
second cell; in one reference time unit corresponding to
the slot 1 of the second cell, the terminal device sends
the PUCCH only in the second cell, and does not send
the PUCCH in the first cell; in one reference time unit
corresponding to a slot 2 of the second cell, the terminal
device sends the PUCCH only in the second cell, and
doesnotsendthe PUCCH inthefirstcell; in onereference
time unit corresponding to a slot 3 of the second cell, the
terminal device sends the PUCCH only in the first cell,
and does not send the PUCCH in the second cell. To be
specific, in one reference time unit, the terminal device
does not expect switching of a PUCCH transmission cell.
If in one reference time unit, the first PUCCH is transmit-
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ted in the first cell and the second PUCCH is transmitted
in the second cell, it is considered that the scheduling is
incorrect.

[0104] Sofar, the descriptions of various embodiments
of the second condition and the third condition have been
completed.

[0105] The following describes optional implementa-
tions with reference to an embodiment corresponding to
the first condition.

[0106] The first condition is that the time domain re-
source of the second PUCCH is located before the time
domain resource of the first PUCCH. Whether the time
domain resource of the second PUCCH and the time
domain resource of the first PUCCH are in different time
units is not considered. The time unit of the second cell
and the time unit of the first cell may have a same length
or different lengths.

[0107] The following uses an example to describe
whether the first condition is met with reference to a sce-
nario.

[0108] In a scenario, a subcarrier spacing of the first
cell is different from a subcarrier spacing of the second
cell, time units of both the first cell and the second cell
are slots, and a quantity of symbols included in one slot
is the same. The time unit corresponding to the first cell
is one slot in the subcarrier spacing of 15 kHz, where one
slot includes 14 symbols. The time unit corresponding to
the second cell is one slot in the subcarrier spacing of 30
kHz, where one slot includes 14 symbols. The length of
the time unit corresponding to the first cell is twice the
length of the time unit corresponding to the second cell.
Based on this scenario, as shown in FIG. 19, the time
domain resource of the PUCCH 2 is located before the
time domain resource of the PUCCH 1. When the sched-
uling shown in FIG. 19 meets the first condition, the ter-
minal device determines that the scheduling is incorrect.
As shown in FIG. 20, if the time domain resource of the
PUCCH 2 is located after the time domain resource of
the PUCCH 1, the first condition is not met, the scheduling
is normal, and the in-order scheduling is met.

[0109] In another scenario, a subcarrier spacing of the
firstcellis the same as a subcarrier spacing of the second
cell. However, a time unit of the first cell is different from
a time unit of the second cell.

[0110] As shownin FIG. 21, the time unit correspond-
ing to the first cell is one slot in the subcarrier spacing of
15 kHz, and the time unit corresponding to the second
cell is one slot including seven symbols in the subcarrier
spacing of 15 kHz. In FIG. 21, the time domain resource
of the PUCCH 2 is located before the time domain re-
source of the PUCCH 1. When the scheduling shown in
FIG. 21 meets the first condition, the terminal device de-
termines that the scheduling is incorrect.

[0111] As shown in FIG. 22, the time unit correspond-
ing to the first cell is one subslotincluding seven symbols
in the subcarrier spacing of 15 kHz, and the time unit
corresponding to the second cell is one subslot including
seven symbols in the subcarrier spacing of 15 kHz. In
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FIG. 22, the PUCCH 2 is represented by 2. The time
domain resource of the PUCCH 2 is located before the
time domain resource of the PUCCH 1. When the sched-
uling shown in FIG. 22 meets the first condition, the ter-
minal device determines that the scheduling is incorrect.
[0112] As shown in FIG. 23, the time unit correspond-
ing to the first cell is one subslot including seven symbols
in the subcarrier spacing of 15 kHz, and the time unit
corresponding to the second cell is one subslot including
seven symbols in the subcarrier spacing of 15 kHz. The
length of the time unit corresponding to the first cell is
the same as the length of the time unit corresponding to
the second cell. In FIG. 23, the time domain resource of
the PUCCH 2 is located before the time domain resource
of the PUCCH 1. When the scheduling shown in FIG. 23
meets the first condition, the terminal device determines
that the scheduling is incorrect.

[0113] In still another scenario, a subcarrier spacing of
the first cell is different from a subcarrier spacing of the
second cell, time units of both the first cell and the second
cell are subslots, and a quantity of symbols included in
one slot is also the same.

[0114] As shown in FIG. 24, the time unit correspond-
ing to the first cell is one subslot in the subcarrier spacing
of 15 kHz, where one subslot includes seven symbols.
The time unit corresponding to the second cell is one
subslot in the subcarrier spacing of 30 kHz, where one
subslot includes seven symbols. The length of the time
unit corresponding to the first cell is twice the length of
the time unit corresponding to the second cell. The time
domain resource of the PUCCH 2 is located before the
time domain resource of the PUCCH 1. When the sched-
uling shown in FIG. 24 meets the first condition, the ter-
minal device determines that the scheduling is incorrect.
[0115] As shown in FIG. 25, the time unit correspond-
ing to the first cell is one subslot in the subcarrier spacing
of 15 kHz, where one subslot includes two symbols. The
time unit corresponding to the second cell is one subslot
in the subcarrier spacing of 30 kHz, where one subslot
includes two symbols. The length of the time unit corre-
sponding to the first cell is twice the length of the time
unit corresponding to the second cell. The time domain
resource of the PUCCH 2 is located before the time do-
main resource of the PUCCH 1. When the scheduling
shown in FIG. 25 meets the first condition, the terminal
device determines that the scheduling is incorrect.
[0116] In still another scenario, a subcarrier spacing of
the first cell is the same as a subcarrier spacing of the
second cell, time units of both the first cell and the second
cell are slots, and a quantity of symbols included in one
slot is the same. The time unit corresponding to the first
cell is one slot in the subcarrier spacing of 15 kHz, where
one slot includes 14 symbols. The time unit correspond-
ing to the second cell is one slot in the subcarrier spacing
of 15 kHz, where one slot includes 14 symbols. The
length of the time unit corresponding to the first cell is
the same as the length of the time unit corresponding to
the second cell. Based on this scenario, as shown in FIG.
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26, when the time domain resource of the PUCCH 2 is
located before the time domain resource of the PUCCH
1, that is, the first condition is met, the terminal device
determines that the scheduling is incorrect. In other
words, in one time unit, when the time domain resource
of the PUCCH 2 is located before the time domain re-
source of the PUCCH 1, the terminal device determines
thatthe schedulingisincorrect. It may also be understood
that, in one reference time unit, when the time domain
resource of the PUCCH 2 is located before the time do-
main resource of the PUCCH 1, the terminal device de-
termines that the scheduling is incorrect. In this case, the
PUCCH 2 does not override the PUCCH 1, to be specific,
override between PUCCHSs can be performed only in one
cell, and cannot be performed between cells.

[0117] Inthe foregoing embodiments, the terminal de-
vice may be scheduled to transmit, in two cells, the
PUCCH carrying the HARQ-ACK information. It may be
understood that, the terminal device may be further
scheduled to transmit, in more cells, the PUCCH carrying
the HARQ-ACK information. For a transmission rule or
a method, refer to a method used in two cells. It may be
considered that the first cell and the second cell are any
two cells in a plurality of scheduled cells.

[0118] Optionally, in embodiments of this application,
PUCCHSs used to carry the HARQ-ACK information in
different cells do not overlap in time domain.

[0119] It may be understood that, to implement the
functions in the foregoing embodiments, the network de-
vice and the terminal device include corresponding hard-
ware structures and/or software modules for performing
the functions. Persons skilled in the art should be easily
aware that, in combination with the units and the method
steps in the examples described in embodiments dis-
closed in this application, this application can be imple-
mented by using hardware or a combination of hardware
and computer software. Whether a function is performed
by hardware or hardware driven by computer software
depends on particular application scenarios and design
constraints of the technical solutions.

[0120] FIG. 27 and FIG. 28 are schematic diagrams of
structures of possible communication apparatuses ac-
cording to embodiments of this application. These com-
munication apparatuses may be configured to implement
a function of the terminal device or the network device in
the foregoing method embodiments, and thus can also
achieve beneficial effects of the foregoing method em-
bodiments. In embodiments of this application, the com-
munication apparatus may be one of the terminals 120a
to 120j shown in FIG. 1, or may be the base station 110a
or 110b shown in FIG. 1, or may be a module (such as
a chip) applied to the terminal or the base station.
[0121] Asshownin FIG. 27, a communication appara-
tus 2700 includes a processing unit 2710 and a trans-
ceiver unit 2720. The communication apparatus 2700 is
configured to implement a function of the terminal device
or the network device in the method embodiment shown
in FIG. 6.
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[0122] When the communication apparatus 2700 is
configured to implement the function of the terminal de-
vice in the method embodiment shown in FIG. 6, the
transceiver unit 2720 is configured to receive first sched-
uling information and second scheduling information
from the network device. The processing unit 2710 is
configured to determine that scheduling is incorrect when
a condition is met.

[0123] When the communication apparatus 2700 is
configured to implement the function of the network de-
vice in the method embodiment shown in FIG. 6, the
processing unit 2710 is configured to generate the first
scheduling information and the second scheduling infor-
mation, and the transceiver unit 2720 is configured to
send the first scheduling information and second sched-
uling information to the terminal device.

[0124] For more detailed descriptions of the process-
ing unit 2710 and the transceiver unit 2720, directly refer
to related descriptions in the method embodiment shown
in FIG. 6. Details are not described herein again.
[0125] Asshownin FIG. 28, a communication appara-
tus 2800 includes a processor 2810 and an interface cir-
cuit 2820. The processor 2810 and the interface circuit
2820 are coupled to each other. It may be understood
that the interface circuit 2820 may be a transceiver or an
input/outputinterface. Optionally, the communication ap-
paratus 2800 may further include a memory 2830, con-
figured to store instructions executed by the processor
2810, or store input data needed by the processor 2810
to run the instructions, or store data generated after the
processor 2810 runs the instructions.

[0126] When the communication apparatus 2800 is
configured to implement the method shown in FIG. 6, the
processor 2810 is configured to implement a function of
the processing unit 2710, and the interface circuit 2820
is configured to implement a function of the transceiver
unit 2720.

[0127] When the foregoing communication apparatus
is a chip applied to the terminal device, the chip in the
terminal device implements functions of the terminal de-
vice in the foregoing method embodiments. The chip in
the terminal device receives information from another
module (for example, a radio frequency module or an
antenna) in the terminal device, where the information is
sent by the network device to the terminal device, or the
chip in the terminal device sends information to another
module (for example, a radio frequency module or an
antenna) in the terminal device, where the information is
sent by the terminal device to the network device.
[0128] When the communication apparatus is a mod-
ule applied to the network device, the network device
module implements the function of the network device in
the foregoing method embodiments. The network device
module receives information from another module (for
example, a radio frequency module or an antenna) in the
network device, where the information is sent by the ter-
minal to the network device, or the network device mod-
ule sends information to another module (for example, a
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radio frequency module or an antenna) in the network
device, where the information is sent by the network de-
vice to the terminal. The network device module herein
may be a baseband chip of the network device, or may
be a DU or another module. The DU herein may be a DU
in an open radio access network (open radio access net-
work, O-RAN) architecture.

[0129] It may be understood that, the processor in em-
bodiments of this application may be a central processing
unit (Central Processing Unit, CPU), another general-
purpose processor, a digital signal processor (Digital Sig-
nal Processor, DSP), an application-specific integrated
circuit (Application-Specific Integrated Circuit, ASIC), a
field programmable gate array (Field Programmable
Gate Array, FPGA) or another programmable logic de-
vice, a transistor logic device, a hardware component, or
any combination thereof. The general-purpose proces-
sor may be a microprocessor, or may be any conventional
processor.

[0130] The method steps in embodiments of this ap-
plication may be implemented in a hardware manner or
may be implemented in a manner of executing software
instructions by a processor. The software instructions
may include a corresponding software module. The soft-
ware module may be stored in arandom access memory,
a flash memory, a read-only memory, a programmable
read-only memory, an erasable programmable read-only
memory, an electrically erasable programmable read-on-
ly memory, aregister, a hard disk, a removable hard disk,
a CD-ROM, or any other form of storage medium well-
known in the art. For example, the storage medium is
coupled to a processor, so that the processor can read
information from the storage medium or write information
into the storage medium. Certainly, the storage medium
may be a component of the processor. The processor
and the storage medium may be located in the ASIC. In
addition, the ASIC may be located in a base station or
the terminal. Certainly, the processor and the storage
medium may alternatively exist in the base station or the
terminal as discrete components.

[0131] All or some of the foregoing embodiments may
be implemented by software, hardware, firmware, or any
combination thereof. When software is used to imple-
ment embodiments, all or some of embodiments may be
implemented in a form of a computer program product.
The computer program product includes one or more
computer programs or instructions. When the computer
programs or the instructions are loaded and executed on
a computer, all or some of the procedures or functions
in embodiments of this application are implemented. The
computer may be a general-purpose computer, a special-
purpose computer, a computer network, a network de-
vice, user equipment, or another programmable appara-
tus. The computer program or the instructions may be
stored in a computer-readable storage medium or may
be transmitted from a computer-readable storage medi-
um to another computer-readable storage medium. For
example, the computer program or the instructions may
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be transmitted from a website, computer, server, or data
center to another website, computer, server, or data cent-
erin awired or wireless manner. The computer-readable
storage medium may be any usable medium that can be
accessed by a computer, or a data storage device, such
as a server or a data center, integrating one or more
usable media. The usable medium may be a magnetic
medium, for example, a floppy disk, a hard disk, or a
magnetic tape, or may be an optical medium, for exam-
ple, a digital video disc, or may be a semiconductor me-
dium, for example, a solid-state disk. The computer-read-
able storage medium may be a volatile or nonvolatile
storage medium, or may include two types of storage
media: a volatile storage medium and a non-volatile stor-
age medium.

[0132] In various embodiments of this application, un-
less otherwise stated or there is a logic conflict, terms
and/or descriptions in differentembodiments are consist-
ent and may be mutually referenced, and technical fea-
tures in different embodiments may be combined based
on an internal logical relationship thereof, to form a new
embodiment.

[0133] In this application, "at least one" means one or
more, and "a plurality of" means two or more. The term
"and/or" describes an association relationship between
associated objects and represents that three relation-
ships may exist. For example, A and/or B may indicate
the following three cases: Only A exists, both A and B
exist, and only B exists. A and B may be singular or plural.
[0134] It may be understood that various numbers in
embodiments of this application are merely used for dif-
ferentiation for ease of description, and are not used to
limit the scope of embodiments of this application. The
sequence numbers of the foregoing processes do not
mean an execution sequence, and the execution se-
quence of the processes should be determined based
on functions and internal logic of the processes.

Claims
1. A communication method, comprising:

receiving first scheduling information and sec-
ond scheduling information from a network de-
vice, wherein the first scheduling information in-
dicates a time domainresource of a first physical
downlink shared channel PDSCH and a time do-
main resource of a first physical uplink control
channel PUCCH, the second scheduling infor-
mation indicates a time domain resource of a
second PDSCH and a time domain resource of
a second PUCCH, the time domain resource of
the second PDSCH is located after the time do-
main resource of the first PDSCH, the first
PUCCH is used to carry hybrid automatic repeat
request-acknowledgment HARQ feedback in-
formation of the first PDSCH, the second
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PUCCH is used to carry HARQ feedback infor-
mation of the second PDSCH, the first PUCCH
is located in a first cell, and the second PUCCH
is located in a second cell; and

determining that scheduling is incorrect when a
condition is met, wherein the condition is that
the time domain resource of the second PUCCH
is located before the time domain resource of
the first PUCCH; or the time domain resource
ofthe first PUCCH and the time domain resource
of the second PUCCH are located in different
reference time units, and the time domain re-
source of the second PUCCH is located before
the time domain resource of the first PUCCH; or
the time domain resource of the first PUCCH
and the time domain resource of the second
PUCCH are located in one reference time unit,
wherein a length of the reference time unit is
preset or indicated by the network device.

The method according to claim 1, wherein

the reference time unitis atime unithaving a smallest
length in M time units corresponding to M cells com-
prised in a cell group, wherein the cell group com-
prises the first cell and the second cell, each cell
comprised in the cell group is a cell allowed for trans-
mitting a PUCCH, and M is a positive integer.

The method according to claim 1, wherein

the reference time unit is a time unit having a largest
length in M time units corresponding to M cells com-
prised in a cell group, wherein the cell group com-
prises the first cell and the second cell, each cell
comprised in the cell group is a cell allowed for trans-
mitting a PUCCH, and M is a positive integer.

The method according to any one of claims 1 to 3,
wherein the method further comprises: when the
time domain resource of the first PUCCH and the
time domain resource of the second PUCCH are lo-
cated in a same reference time unit, using one of the
first PUCCH and the second PUCCH that is sched-
uled later to carry the HARQ feedback information
of the first PDSCH and the HARQ feedback informa-
tion of the second PDSCH.

The method according to any one of claims 1 to 3,
wherein the method comprises:

if a start symbol and an end symbol of a time domain
resource of a third PUCCH are located in two differ-
ent reference time units, using a reference time unit
in which the start symbol of the time domain resource
of the third PUCCH is located as a reference time
unit in which the time domain resource of the third
PUCCH is located; or using a reference time unit in
which the end symbol of the time domain resource
of the third PUCCH is located as a reference time
unit in which the time domain resource of the third
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PUCCH is located, wherein the third PUCCH is the
first PUCCH or the second PUCCH.

The method according to any one of claims 1 to 3,
wherein the method comprises:

if a start symbol and an end symbol of the time do-
main resource of the first PUCCH are located in dif-
ferent reference time units, and/or if a start symbol
and an end symbol of the time domain resource of
the second PUCCH arelocated in differentreference
time units, determining that the scheduling error oc-
curs.

The method according to any one of claims 1 to 6,
wherein the method further comprises:

sending PUCCH quantity information to the network
device, wherein the PUCCH quantity information in-
dicates a maximum quantity of PUCCHs that are
sent in a reference time unit and that are used to
carry the HARQ-ACK feedback information.

A communication apparatus, comprising:

a transceiver unit, configured to receive first
scheduling information and second scheduling
information from a network device, wherein the
first scheduling information indicates a time do-
main resource of afirst physical downlink shared
channel PDSCH and a time domain resource of
a first physical uplink control channel PUCCH,
the second scheduling information indicates a
time domain resource of a second PDSCH and
a time domain resource of a second PUCCH,
the time domain resource of the second PDSCH
is located after the time domain resource of the
first PDSCH, the first PUCCH is used to carry
hybrid automatic repeat request-acknowledg-
mentHARQ feedback information of the first PD-
SCH, the second PUCCH is used to carry HARQ
feedback information of the second PDSCH, the
first PUCCH is located in a first cell, and the sec-
ond PUCCH is located in a second cell; and

a processing unit, configured to determine that
scheduling is incorrect when a condition is met,
wherein the condition is that the time domain
resource ofthe second PUCCH is located before
the time domain resource of the first PUCCH; or
the time domain resource of the first PUCCH
and the time domain resource of the second
PUCCH are located in different reference time
units, and the time domain resource of the sec-
ond PUCCH is located before the time domain
resource of the first PUCCH; or the time domain
resource ofthe first PUCCH and the time domain
resource of the second PUCCH are located in
one reference time unit, wherein a length of the
reference time unit is preset or indicated by the
network device.
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The apparatus according to claim 8, wherein the ref-
erence time unit is a time unit having a smallest
length in M time units corresponding to M cells com-
prised in a cell group, wherein the cell group com-
prises the first cell and the second cell, each cell
comprised in the cell group is a cell allowed for trans-
mitting a PUCCH, and M is a positive integer.

The apparatus according to claim 8, wherein the ref-
erence time unit is a time unit having a largest length
in M time units corresponding to M cells comprised
in a cell group, wherein the cell group comprises the
first cell and the second cell, each cell comprised in
the cell group is a cell allowed for transmitting a
PUCCH, and M is a positive integer.

The apparatus according to any one of claims 8 to
10, wherein the processing unitis further configured
to:

when the time domain resource of the first PUCCH
and the time domain resource of the second PUCCH
are located in a same reference time unit, use one
of the first PUCCH and the second PUCCH that is
scheduled later to carry the HARQ feedback infor-
mation of the first PDSCH and the HARQ feedback
information of the second PDSCH.

The apparatus according to any one of claims 8 to
10, wherein if a start symbol and an end symbol of
atime domain resource of a third PUCCH are located
in two different reference time units, a reference time
unit in which the start symbol of the time domain
resource of the third PUCCH is located is used as a
reference time unit in which the time domain re-
source of the third PUCCH is located; or a reference
time unitin which the end symbol of the time domain
resource of the third PUCCH is located is used as a
reference time unit in which the time domain re-
source of the third PUCCH is located, wherein the
third PUCCH is the first PUCCH or the second
PUCCH.

The apparatus according to any one of claims 8 to
10, wherein if a start symbol and an end symbol of
the time domain resource of the first PUCCH are
located in different reference time units, and/or if a
start symbol and an end symbol of the time domain
resource of the second PUCCH are located in differ-
ent reference time units, it is determined that the
scheduling is incorrect.

The apparatus according to any one of claims 8 to
13, wherein the transceiver unit is further configured
to:

send PUCCH quantity information to the network de-
vice, wherein the PUCCH quantity information indi-
cates a maximum quantity of PUCCHs that are sent
in a reference time unit and that are used to carry
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the HARQ-ACK feedback information.

15. A communication apparatus, comprising a module
configured to perform the method according to any
one of claims 1to 7.

16. A communication apparatus, comprising a proces-
sor and an interface circuit, wherein the interface cir-
cuit is configured to: receive a signal from a commu-
nication apparatus other than the communication ap-
paratus, and transmit the signal to the processor; or
send a signal from the processor to a communication
apparatus other than the communication apparatus;
and the processor is configured to implement the
method according to any one of claims 1 to 7 by
using alogic circuit or by executing code instructions.

17. A computer-readable storage medium, wherein the
storage medium stores a computer program or in-
structions, and when the computer program is exe-
cuted or the instructions are executed by a commu-
nication apparatus, the method according to any one
of claims 1 to 7 is implemented.

18. A computer program product, wherein the computer
program product stores computer-readable instruc-
tions, and when the computer-readable instructions
are run, the method according to any one of claims
1to 7 is performed.

19. Achip, wherein the chip is coupled to a memory, and
is configured to read and execute program instruc-
tions stored in the memory, to perform the method
according to any one of claims 1to 7.

Amended claims under Art. 19.1 PCT
1. A communication method, comprising:

receiving first scheduling information and sec-
ond scheduling information from a network de-
vice, wherein the first scheduling information in-
dicates a time domain resource of a first physical
downlink shared channel PDSCH and a time do-
main resource of a first physical uplink control
channel PUCCH, the second scheduling infor-
mation indicates a time domain resource of a
second PDSCH and a time domain resource of
a second PUCCH, the time domain resource of
the second PDSCH is located after the time do-
main resource of the first PDSCH, the first
PUCCH is used to carry hybrid automatic repeat
request-acknowledgment HARQ feedback in-
formation of the first PDSCH, the second
PUCCH is used to carry HARQ feedback infor-
mation of the second PDSCH, the first PUCCH
is located in a first cell, and the second PUCCH
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is located in a second cell; and

determining that scheduling is incorrect when a
condition is met, wherein the condition is that
the time domain resource of the second PUCCH
is located before the time domain resource of
the first PUCCH; or the time domain resource
ofthe first PUCCH and the time domain resource
of the second PUCCH are located in different
reference time units, and the time domain re-
source of the second PUCCH is located before
the time domain resource of the first PUCCH; or
the time domain resource of the first PUCCH
and the time domain resource of the second
PUCCH are located in one reference time unit,
wherein a length of the reference time unit is
preset or indicated by the network device.

The method according to claim 1, wherein

the reference time unitis atime unithaving a smallest
length in M time units corresponding to M cells com-
prised in a cell group, wherein the cell group com-
prises the first cell and the second cell, each cell
comprised in the cell group is a cell allowed for trans-
mitting a PUCCH, and M is a positive integer.

The method according to claim 1, wherein

the reference time unit is a time unit having a largest
length in M time units corresponding to M cells com-
prised in a cell group, wherein the cell group com-
prises the first cell and the second cell, each cell
comprised in the cell group is a cell allowed for trans-
mittinga PUCCH, and M is a positive integer greater
than 1.

The method according to any one of claims 1 to 3,
wherein

both the first scheduling information and the sec-
ond scheduling information are downlink control
information DCI;

the first scheduling information is DCI, and the
second scheduling information comprises the
DCI and radio resource control RRC signaling;
or

the second scheduling information is DCI, and
the first scheduling information comprises the
DCI and RRC signaling.

The method according to any one of claims 1 to 4,
wherein a length of a time unit corresponding to the
second cell is different from a length of a time unit
corresponding to the first cell, and the time unit is a
slot.

The method according to any one of claims 1 to 3,
wherein the method further comprises: when the
time domain resource of the first PUCCH and the
time domain resource of the second PUCCH are lo-
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cated in a same reference time unit, using one of the
first PUCCH and the second PUCCH that is sched-
uled later to carry the HARQ feedback information
of the first PDSCH and the HARQ feedback informa-
tion of the second PDSCH.

The method according to any one of claims 1 to 3,
wherein the method comprises:

if a start symbol and an end symbol of a time domain
resource of a third PUCCH are located in two differ-
ent reference time units, using a reference time unit
in which the start symbol of the time domain resource
of the third PUCCH is located as a reference time
unit in which the time domain resource of the third
PUCCH is located; or using a reference time unit in
which the end symbol of the time domain resource
of the third PUCCH is located as a reference time
unit in which the time domain resource of the third
PUCCH is located, wherein the third PUCCH is the
first PUCCH or the second PUCCH.

The method according to any one of claims 1 to 3,
wherein the method comprises:

if a start symbol and an end symbol of the time do-
main resource of the first PUCCH are located in dif-
ferent reference time units, and/or if a start symbol
and an end symbol of the time domain resource of
the second PUCCH arelocated in differentreference
time units, determining that the scheduling error oc-
curs.

The method according to any one of claims 1 to 6,
wherein the method further comprises:

sending PUCCH quantity information to the network
device, wherein the PUCCH quantity information in-
dicates a maximum quantity of PUCCHs that are
sent in a reference time unit and that are used to
carry the HARQ-ACK feedback information.

10. A communication apparatus, comprising:

a transceiver unit, configured to receive first
scheduling information and second scheduling
information from a network device, wherein the
first scheduling information indicates a time do-
main resource of afirst physical downlink shared
channel PDSCH and a time domain resource of
a first physical uplink control channel PUCCH,
the second scheduling information indicates a
time domain resource of a second PDSCH and
a time domain resource of a second PUCCH,
the time domain resource of the second PDSCH
is located after the time domain resource of the
first PDSCH, the first PUCCH is used to carry
hybrid automatic repeat request-acknowledg-
mentHARQ feedback information of the first PD-
SCH, the second PUCCH is used to carry HARQ
feedback information of the second PDSCH, the
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first PUCCH is located in a first cell, and the sec-
ond PUCCH is located in a second cell; and

a processing unit, configured to determine that
scheduling is incorrect when a condition is met,
wherein the condition is that the time domain
resource of the second PUCCH is located before
the time domain resource of the first PUCCH; or
the time domain resource of the first PUCCH
and the time domain resource of the second
PUCCH are located in different reference time
units, and the time domain resource of the sec-
ond PUCCH is located before the time domain
resource of the first PUCCH; or the time domain
resource of the first PUCCH and the time domain
resource of the second PUCCH are located in
one reference time unit, wherein a length of the
reference time unit is preset or indicated by the
network device.

The apparatus according to claim 10, wherein the
reference time unit is a time unit having a smallest
length in M time units corresponding to M cells com-
prised in a cell group, wherein the cell group com-
prises the first cell and the second cell, each cell
comprised in the cell group is a cell allowed for trans-
mitting a PUCCH, and M is a positive integer.

The apparatus according to claim 10, wherein the
reference time unit is a time unit having a largest
length in M time units corresponding to M cells com-
prised in a cell group, wherein the cell group com-
prises the first cell and the second cell, each cell
comprised in the cell group is a cell allowed for trans-
mittinga PUCCH, and M is a positive integer greater
than 1.

The apparatus according to any one of claims 10 to
12, wherein

both the first scheduling information and the sec-
ond scheduling information are downlink control
information DCI;

the first scheduling information is DCI, and the
second scheduling information comprises the
DCI and radio resource control RRC signaling;
or

the second scheduling information is DCI, and
the first scheduling information comprises the
DCI and RRC signaling.

The apparatus according to any one of claims 10 to
13, wherein a length of a time unit corresponding to
the second cell is different from a length of a time
unit corresponding to the first cell, and the time unit
is a slot.

The apparatus according to any one of claims 10 to
12, wherein the processing unitis further configured
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17.

18.

19.

20.

21.
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to:

when the time domain resource of the first PUCCH
and the time domain resource of the second PUCCH
are located in a same reference time unit, use one
of the first PUCCH and the second PUCCH that is
scheduled later to carry the HARQ feedback infor-
mation of the first PDSCH and the HARQ feedback
information of the second PDSCH.

The apparatus according to any one of claims 10 to
12, wherein if a start symbol and an end symbol of
atime domainresource of a third PUCCH are located
in two different reference time units, a reference time
unit in which the start symbol of the time domain
resource of the third PUCCH is located is used as a
reference time unit in which the time domain re-
source of the third PUCCH is located; or a reference
time unit in which the end symbol of the time domain
resource of the third PUCCH is located is used as a
reference time unit in which the time domain re-
source of the third PUCCH is located, wherein the
third PUCCH is the first PUCCH or the second
PUCCH.

The apparatus according to any one of claims 10 to
12, wherein if a start symbol and an end symbol of
the time domain resource of the first PUCCH are
located in different reference time units, and/or if a
start symbol and an end symbol of the time domain
resource of the second PUCCH are located in differ-
ent reference time units, it is determined that the
scheduling is incorrect.

The apparatus according to any one of claims 10 to
17, wherein the transceiver unit is further configured
to:

send PUCCH quantity information to the network de-
vice, wherein the PUCCH quantity information indi-
cates a maximum quantity of PUCCHs that are sent
in a reference time unit and that are used to carry
the HARQ-ACK feedback information.

A communication apparatus, comprising a module
configured to perform the method according to any
one of claims 1 to 9.

A communication apparatus, comprising a proces-
sor and an interface circuit, wherein the interface cir-
cuit is configured to: receive a signal from a commu-
nication apparatus other than the communication ap-
paratus, and transmit the signal to the processor; or
send a signal from the processor to a communication
apparatus other than the communication apparatus;
and the processor is configured to implement the
method according to any one of claims 1 to 9 by
using alogic circuit or by executing code instructions.

A computer-readable storage medium, wherein the
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storage medium stores a computer program or in-
structions, and when the computer program is exe-
cuted or the instructions are executed by a commu-
nication apparatus, the method according to any one
of claims 1 to 9 is implemented.

22. A computer program product, wherein the computer

program product stores computer-readable instruc-
tions, and when the computer-readable instructions
are run, the method according to any one of claims
1 to 9 is performed.

23. Achip, wherein the chipis coupled to a memory, and

is configured to read and execute program instruc-
tions stored in the memory, to perform the method
according to any one of claims 1 to 9.
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